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REGIONAL DIRECTOR’S NOTE

This Draft Environmental Impact Statement (EIS) covering the proposed
OCS oil and gas lease sales in the Gulf of Mexico for 1993 is a product of
the Minerals Management Service (MMS) in New Orleans, Louisiana, The
proposed sales are Central Gulf of Mexico Sale 142 (March 1993) and
Western Gulf of Mexico Sale 143 (August 1993). This document includes
the purpose and background of the proposcd actions, the alternatives, the
description of the affected environment, and the potential environmental
impacts of the proposed actions and alternatives. Mitigating measures and
their effects and potential cumulative impacts are also discussed. Most of
the visuals that are referred to in this document were distributed with the
Draft EIS for Sales 131, 135, and 137. Visual No. 2, Areas of Multiple Use,
was revised and was distributed with the Draft EIS for Sales 139 and 141.

Additional copies of this Draft EIS and the referenced visuals may be
obtained from the MMS, Gulf of Mexico OCS Region, 1201 Elmwood Park
Boulevard, New Orleans, Louisiana 70123-2394, Attention: MS 5034, or by
telephone (504) 736-2519.

Comments on this Draft EIS should be sent to the same address,
Attention: MS 5410.

J. Roge Pearcy/W’(?'

Regional Director
Minerals Management Service
Gulf of Mexico OCS Region
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SUMMARY

This environmental impact statement (EIS) addresses two proposed Federal actions, lease Sales 142 and
143, that will offer for lease Gulf of Mexico Outer Continental Shelf (OCS) areas that may contain
economically recoverable oil and gas resources. The lease sales are proposed for 1993 and include lease blocks
in the Central Gulf of Mexico Planning Area (CPA) and Western Gulf of Mexico Planning Area (WPA).
Figure I-1 provides statistics on the leasing status in these two areas. Approximately 9,900 blocks will be
available for lease under the two proposed actions; only a small percentage is expected to be actually leased.
On average, 434 blocks in the Central Gulf and 264 blocks in the Western Gulf have been leased in individual
Gulf of Mexico OCS lease sales since 1984. Of the blocks that will be leased as a result of the two proposed
actions, only a portion will be drilled and result in subsequent production.

The analytical methods used in this EIS have been formulated over a period of years: The first step of
the analysis is the identification of significant environmental and socioeconomic resources through the scoping
process outlined in Section 1.B.2.c.(1). A range of energy resource estimates is derived from geologic and
economic assumptions and alternatives to the proposed action are established. Estimated levels of exploration
and development activity are assumed for the purposes of the analysis. An analysis of the potential interaction
between the significant environmental resources and the OCS-related activities is then conducted.

The scoping process (Section 1.B.2.) was used to obtain information and comments on the proposed actions
and the potential environmental effects from diverse interests, including the affected States, Fedcral agencies,
the petroleum industry, environmental and public interest groups, and concerned individuals. The input from
these sources aided in the identification of significant issues, possible alternatives to the proposed actions, and
potential mitigating measures. The following are brief descriptions of the proposed actions, alternatives,
mitigating measures, and issues addressed in this EIS.

Proposed Actions and Altematives
Proposed Central Gulf Sale 142 and the Altematives

Altemative A (Proposed Central Gulf Sale 142) is scheduled to be held in March 1993 and may offer
approximately 5,194 unleased blocks (as of January 1992) comprising about 28.0 million acres in the CPA. This
area includes acreage located from 3 to 219 mi offshore in water depths ranging from 13 to over 11,000 ft.
There are no areas deferred from the CPA. This alternative includes existing regulations and proposed lease
stipulations designed to reduce environmental risks. It is estimated that the proposal could result in the
production of 0.14 billion bbl of oil (BBO) and 1.40 trillion cubic feet (tcf) of gas.

Altemative B (The Proposed Action Excluding the Blocks Near Biologically Sensitive Topographic Features)
would delete all unleased blocks of the 167 total blocks on or near biologically sensitive areas of the
topographic features in the Central Gulf. All of the remaining unleased area would be available for leasing.

Alternative C (No Action) equates to cancellation of the sale. Ncither potential environmental effects nor
oil and gas production, which could result from the proposed action, would occur. Alternative energy resources
that might be used to replace energy resources lost by cancellation of this sale are discussed in Appendix D.

Proposed Western Gulf Sale 143 and the Altematives

Altemative A (Proposed Western Gulf Sale 143) is scheduled to be held in August 1993 and may offer
approximately 4,715 unleased blocks (as of January 1992), comprising about 25.8 million acres in the WPA.
This area is located from 9 to 221 mi offshore in water depths ranging from 26 to over 9,000 ft. Excluded from
this proposed action-are Blocks A-375 (East Flower Garden Bank) and A-398 (West Flower Garden Bank)
in the High Island Area; these blocks are deferred because of the environmentally sensitive nature of the
biological communities located there. The East and West Flower Garden Banks have officially bcen designated
as marine sanctuaries. This altcrnative includes existing regulations and proposed lease stipulations designed
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to reduce environmental risks. It is estimated that the proposal could result in the production of 0.05 BBO
and 0.74 tcf of gas.

Alternative B (The Proposed Action Excluding the Blocks Near Biologically Sensitive Topographic Features)
would delete all unleased blocks of the 200 total blocks on or near biologically sensitive areas of the
topographic features in the Western Gulf. All of the remaining unleased areas would be available for leasing,
except for the two deferred blocks at the Flower Garden Banks.

Alternative C (The Proposed Action Excluding Blocks Contained in the Western Naval Operations Area) would
delete approximately 340 blocks contained in the Western Naval Operations Area near Corpus Christi, Texas.

Altemative D (No Action) equates to cancellation of the sale. Neither potential environraental effects nor
oil and gas production, which could result from the proposed action, would occur. Alternative energy resources
that might be used to replace energy resources lost by cancellation of this sale are discussed in Appendix D.

Mitigating Measures

Four potential stipulations have historically been applied to appropriate Gulf OCS leases, and these are
analyzed as part of the proposed actions. These stipulations arc the Live Bottom (Pinnacle Trend),
Topographic Features, Archacological Resource, and Military Area Stipulations for the Central Gulf sale; and
the Topographic Features, Archaeological Resource, and Military Area Stipulations for the Western Gulf sale.
Actual application of these stipulations to leases that may result from the proposed actions are options
available to the Secretary of the Interior.

Action Scenarios Analyzed

Oil and gas resources estimated to be leased and developed from the proposed lease sales are the basis
for environmental analyses of resources that may be impacted by OCS activities. These estimates, based on
many factors such as geologic structure, economic assumptions, proximity to existing development, etc., fall
within a large range. From these ranges, two scenarios are developed. The primary scenario is called the Base
Case and assumes the mean or expected amounts of undiscovered, unleased hydrocarbon resources, and
resultant development activities. The second scenario is the High Case, which is the relatively less likely
possibility that the upper end of the range of energy resource estimates will be leased, discovered, and
developed.

An additionalanalysis is given of the environmental impacts that result from the incremental impact of the
lease sales when added to all past, present, and reasonably foreseeable future human activities. The outcome
of this analysis is labeled the cumulative impact on the particular resource under discussion and covers a period
of 35 years. This term, however, should not be confused with the cumulative impacts attributable to OCS
activities.

The environmental analyses are based on levels of assumed development activities correlated with the
amount of resources estimated to be leased (Table S-1). These activities include the number of platforms,
wells, pipelines, service vessel trips, etc. The interaction of all OCS activities that result from the lease sale
with environmental resources is analyzed.

Significant Issues

Table S-2 lists the resources and activities determined through the scoping process to be sufficiently
important to warrant inclusion in this environmental analysis. The scoping process is an ongoing effort, and
contacts are made with other Federal and State Agencies, the public, academia, and environmental groups 10
identify those resources about which there is concern. This process determines the significant resources and
activitics to be addressed in the EIS.
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Impact Conclusions

Tables S-3 and S-4 provide a summary of the impacts of proposed Sales 142 and 143 and their alternatives
under the Base Case, High Case, and cumulative analyses.
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Table S-1

Oil and Gas Resource and OCS Development Activity Estimates: Sales 142 and 143

Central Western
Planning Planning
Area Area
Sale 142 Sale 143
Base Case Base Case
Acreage Available for Leasing!
(million of acres) 28.0 258
Resources Expected to be Developed?
Oll (billion barrels) 0.14 0.05
Gas (trillion cubic feet) 140 0.74
OCS Development Activity
Exploration and Delineation Wells 340 210
Platform Installations 30 10
Development Wells 250 110
Pipelines (kilometers) 240 80

'Unleased acreage available for leasing (deferred acreage not included) as of January 1992 for the Central
and Western Gulf sales.
*The methodology used to estimate resources is explained in Appendix C.

Source: USDOI, Minerals Management Service, Gulf of Mexico OCS Region estimates, 1991.



Significant Environmental Resources and Activities Analyzed

Central Gulf Sale 142

Coastal Environments
Coastal Barrier Beaches
Wetlands
Offshore Environments
Live-bottoms (Pinnacle Trend)
Deep-water Benthic Communities
Topographic Features
Water Quality
Air Quality
Coastal and Marine Mammals
Marine Mammals
Nonendangered and Nonthreatened
Species
Endangered and Threatened Species
Alabama, Choctawhatchee, and Perdido
Key Beach Mice
Marine Turtles
Coastal and Marine Birds
Nonendangered and Nonthreatened Species
Endangered and Threatened Species
Gulf Sturgeon
Commercial Fisheries
Recreational Resources and Activities
Beach Use
Marine Fishing
Archacological Resources
Historic
Prehistoric
Socioeconomic Conditions
Population, Labor, and Employment
Public Services and Infrastructure
Social Patterns

Western Gulf Sale 143

Coastal Environments
Coastal Barrier Beaches
Wetlands
Offshore Environments
Deep-water Benthic Communities
Topographic Features
Water Quality
Air Quality
Marine Mammals
Nonendangered and Nonthreatened Species
Endangered and Threatened Species
Marine Turtles
Coastal and Marine Birds
Nonendangered and Nonthreatened Species
Endangered and Threatened Species
Commercial Fisheries
Recreational Resources and Activitics
Beach Use
Marine Fishing
Archaeological Resources
Historic
Prehistoric
Socioeconomic Conditions
Population, Labor, and Employment
Public Services and Infrastructure
Social Patterns
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D. ENVIRONMENTAL IMPACTS OF THE PROPOSED ACTIONS
AND ALTERNATIVES

1. Proposed Central Gulf Sale 142

Proposed Central Gulf Sale 142 is scheduled to be held in March 1993. Details of the proposal are in
Section LA. Alternatives to the proposed action and mitigating measures are described in Section ILA.

The analyses of impacts are based on scenarios for the Base Case, High Case, and Cumulative Case.
These scenarios were formulated to provide sets of assumptions and estimates on the amounts, locations, and
timing for OCS exploration, development, and production operations and facilities, both offshore and onshore.
These are estimates only and not predictions of what will happen as a result of holding this proposed sale. A
detailed discussion of the development scenarios and major, related impact-producing factors is included in
Sections IV.A. and B. The four potential mitigating measures (Live Bottom (Pinnacle Trend), Topographic
Features, Archaeological Resources, and Military Areas Stipulations) are considered part of the proposed
actions for analysis purposes.

a. Alternative A - The Proposed Action

To facilitate the analysis, the Federal offshore area is divided into subarcas. The CPA comprises four
subareas (C-1, C-2, C-3, and C-4) and the coastal region is divided into four coastal subareas (C-1, C-2, C-3,
and C-4). These subareas are delineated on Figure IV-1.

(1) Impacts on Sensitive Coastal Environments
(a) Coastal Barrier Beaches

The major impact-producing factors associated with the proposed action that could affect barrier landforms
include oil spills, pipeline emplacements, navigation canal dredging and maintenance dredging, and support
infrastructure construction. This section considers impacts to the physical shape and structure of the landform.
Impacts 1o other aspects of the barrier environment, such as the animals that inhabit the island, the recreational
value of the beaches, and the archaeological resources that may occur here, are described in other sections.

Oil spills can affect barrier beach stability if cleanup operations remove large quantities of sand, and if the
oil contacts and kills sand dune vegetation. During cleanup operations after a spill, if large quantities of sand
were scraped away and removed, a new beach profile and plan configuration would be established to adjust
to the lessened sand supply. The net result of these changes would be accelerated rates of shoreline erosion,
especially in a sand-starved, eroding-barrier setting. Further, areas where oiling has weakened or destroyed
sand dune vegetation could become eventual sites of island breaching.

Pipeline landfall sites across barrier islands have been identified as potential causes of accelerated beach
erosion and island breaching. A recently completed, MMS-funded study, however, showed little to no impact
to barrier beaches as a result of pipeline crossings (Wicker et al., 1989). Other investigators have monitored
pipeline landfall projects on Gulf of Mexico barrier islands and have shown that, with proper construction
techniques, landfall projects can be done with minor impacts to the beach topography (LeBlanc, 1985;
Mendelssohn and Hester, 1988).

The dredging and stabilization of navigation channels through barrier beach passes could affect the stability
of the barrier landform. A deepened channel through a barrier pass could serve as a sediment sink and
deprive downdrift beach areas of sediment. Jetties constructed perpendicularly to a channel entrance could
block the transport of sediments to downdrift beach areas. Periodic maintenance dredging of these channels
could exacerbate these conditions by continually deepening the channel. A recently completed MMS study of
navigation channel impacts on barrier beaches, however, showed little accelerated erosion near channels, except
in some areas immediately downdrift from a jetty (Wicker et al., 1989).
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Some onshore infrastructure used to support OCS operations has been constructed on barrier beaches in
Louisiana. The construction of new facilities would result in the loss of barrier habitat and the possible need
to stabilize the beach from subsequent erosion to protect the construction. Previous studies have shown that
efforts to stabilize and "armor” beaches can lead to accelerated erosion in areas away from the protected beach.

Base Case Analysis

Oil spills associated with the proposed action can occur from a number of sources. Spills can occur
offshore as a result of platform accidents, barge or tanker collisions, and pipeline breaks. Spills can also occur
inshore as a result of barge, pipeline, and storage tank accidents.

According to Table 1V-21, there is a 1 percent or less chance of an offshore spill greater than or equalto
1,000 bbl (one 6,500-bbl spill is assumed) occurring and contacting within 10 days a coastal barrier. Based on
these low probabilities, the assumption is that no spills greater than or equal to 1,000 bbl from offshore sources
will occur and contact a coastal barrier. Furthermore, no spills greater than or equal to 1,000 bbl from shuttle
tankers in port are assumed to occur under the Base Case scenario.

No spills greater than 50 bbl and less than 1,000 bbl are assumed 1o occur and contact the coast from
either offshore or inshore sources under the Base Case scenario (Section IV.C.1 and Table IV4). Several
spills greater than 1 and less than or equal to 50 bbl are assumed to occur inshore as a result of pipeline and/or
barge accidents, and a few spills of this size category are assumed to occur from offshore scurces and contact
the coast (Table IV-4).

At least 30 percent of the volume of an offshore spill greater than 1 and less than or equal to 50 bbl will
weather prior to contacting shore. As much as 35 bbl of oil could, therefore, contact a barrier feature if a 50-
bbl spill occurred on the landward edge of the OCS. It is assumed that the beached oil will be spread over
about a 2-km length of beach, with only light oiling over much of this distance. Cleanup crews will manually
clean the small amounts of oil that contact the beach. No sand will be taken from the littoral transport system
as a result of the cleanup operations. The beach is expected to readjust to its prespill configuration within a
few months.

In regard to small onshore spills; terminals that receive oil barged from OCS platforms are not located on
barrier features, so an accident that occurs during oil transfer operations at a terminal will not likely affect the
seaward side of a barrier landform. For a barge accident to affect a barrier beach, the accident would have
to occur while the barge is in transit and as a result of a collision or grounding near a barrier beach. Oil barges
make extensive use of the Intracoastal Waterway when transporting cargoes to terminals or refinerics. The
Intracoastal Waterway is located inland from the coast in Louisiana, so oil spilled from a barge in transit will
not likely contact a barrier feature. In Mississippi, the Intracoastal Waterway cuts across Mississippi Sound.
Although there are no terminals located in Mississippi or Alabama that receive OCS crude directly from an
offshore platform, some secondary coastwise movement of OCS crude could occur via barge in Mississippi
Sound. The two barge trips projected for Texas ports (Table IV-4) are not expected to result in an oil-spill
incident.

For a pipeline accident spill to contact a barrier feature, the accident would have to occur either in coastal
waters near the barrier, where the pipeline crosses the barrier, or in the sound that separates a barrier island
from the mainland. Such a spill occurred in Mississippi Sound in September 1989 and resulted in the oiling
of the landward side of Horn Island. Pipeline accidents, however, would most likely affect barrier features in
coastal Louisiana, where there are many more existing pipelines.

Of the several spills greater than 1 and less or equal to 50 bbl that occur inshore, only one or two are
assumed to contact a barrier feature. The others will be t0o small (a few barrels) to contact a beach or will
occur in locations that do not provide a route for the oil to reach a barrier. The spills that do contact a barrier
will be more likely to occur on the landward side of a barrier island, given the location of barge routes and
terminals and pipelines relative to barriers. These spills are assumed to contact about 2 km of backbarrier
coast, with most of this length experiencing light oiling. Cleanup crews will manually clean the spill, and no
impacts to beach morphology are projected. This scenario is especially likely given that the affected barrier
setting is in a low-energy lagoonal environment where erosion and sediment movement activity is diminished.
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Inshore spills in Mississippi Sound could contact the landward sides of barrier islands that are included in
the Gulf Islands National Seashore (Ship, Horn, and Petit Bois Islands). In September 1989, a 100-bbl spill
from a pipeline accident in Mississippi Sound oiled abouta 1.5-km stretch of the landward side of Horn Island.
The oil was removed from the beach by flushing the sand with seawater and mopping the refloated oil with
sorbents. No loss of sand or change in beach morphology occurred as a result of the cleanup. An additional
10 km of beach was lightly oiled and did not require any cleanup activity. Inspection of the island by MMS
seven months afier the spill revealed that only a thin layer of oiled sand remained along the scaward edge of
the beach berm. No impacts to barrier beaches in the Gulf Island National Seashore are expected as a result
of oil-spill contacts. The spill of September 1989, however, did result in mortalities to subtidal and intertidal
benthic crustaceans along the oiled stretches of the island. Marine and coastal birds were observed feeding
upon these oiled crustaceans.

Oil from spills greater than 1 and less than or equal to 50 bbl is not assumed to affect sand dune
vegetation. Heights of dune lines range from 0.5 to 1.3 m above mean high tide levels. For tides to reach or
exceed this level, strong southerly winds would have to persist for an extended time prior to or immediately
after the spill. An analysis of 37 years of tide gauge data from Grand Isle, Louisiana, shows that the probability
of water levels reaching sand dune elevations ranges from 0 to 16 percent. The likelihood that a spill greater
than 1 and less than or equal to 50 bbl will contact a barrier feature at the same time that tide levels exceed
sand dune elevations is low. In addition, the strong winds required to produce the high tides would disperse
and spread the oil slick and reduce the concentration of oil that would occur at a coastal location.
Furthermore, a recent study in Texas has shown that the disposal of oiled sand on vegetated sand dunes had
no deleterious effects on the existing vegetation or on the recolonization of the oiled sand (Webb, 1988).
Based on all of these considerations, the expectation is that oil spills will not affect sand dune vegetation.

No new pipeline landfalls are projected to occur under the Base Case scenario (Section IV.A.3.b.(1)).
Furthermore, in the event of an unforeseen hydrocarbon discovery that would require a new landfall, modern
techniques of pipeline emplacement and planning procedures can reduce pipeline crossing impacts to negligible
levels (LeBlanc, 1985; Mendelssohn and Hester, 1988; Wicker et al., 1989).

No new navigation facilities or infrastructure is expected under the Base Case scenario (Section
IV.A.3.b.(4)); therefore, impacts from these activities are precluded. Some periodic maintenance dredging of
navigation channels through barrier passes is expected, but this activity has not been documented to have a
noticeable, deleterious effect on barrier morphology. Furthermore, the contributionof the Base Case scenario
to the vessel traffic within navigation channels is very small (Table IV-10), so maintenance dredging cannot be
attributed to activities associated with the Base Case.

Section IV.A.3.c.(3)(c) states that the channel leading to Port Fourchon, Louisiana (Belle Pass), will be
deepened to 6.7 m (22 ft) to provide access for larger service vessels used for deep-water operations. It is
assumed that 2 percent of the impacts of this project can be attributed to Base Case scenario activities. Wicker
et al. (1989) have studied the effects of navigation channel dredging and maintenance operations on coastal
processes, and at Belle Pass in particular. Prior to the dredging of the channel to Port Fourchon and to the
construction of jetties at the channel entrance, the coast east (updrift) of the channel was retreating at a rate
of 40 m/yr, compared to 31 m/yr west (downdrift) of the channel. The difference in retreat rates (30% higher
10 the west) can perhaps be attributed to the channel’s acting as a sediment sink in this predominantly east-to-
west littoral drift environment. After dredging and jetty construction, the difference between the east and west
erosion rates increased to 50 percent, although the magnitude of the retreat rate decreased by nearly one half.
In 1974, the Corps of Engineers (COE) began to use material from maintenance dredging operations in Belle
Pass to nourish the beach areas west of the channel. Since then, no significant difference between east and
west erosion rates has been observed, and the absolute erosion rate has decreased by about another one half.

The COE’s feasibility report for the Belle Pass deepening project indicates that some of the dredged material
be used for beach nourishment (U.S. Dept. of the Army, COE, 1991). Based on this information, the
expectation is that there will be no increase in ongoing erosion rates of barrier islands and beaches is expected
as a result of channel deepening.
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Summary

Qil-spill contact to a barrier island could result in erosional changes in the barrier if clcanup operations
removed large quantities of sand. Because of the very low probability of occurrence and contact from either
an offshore or onshore spill of greater than 50 bbl, however, it is assumed that no contact from such a spill will
occur. Several spills greater than 1 and less than or equal to 50 bbl are assumed to contact coastal areas of
the CPA under the Base Case scenario from barge and pipeline accidents and from offshore sources. These
spills will contact mainly the landward side of barrier islands, will affect only a short stretch of beach, and will
be cleaned within a week with no effects on beach morphology.

Impacts from onshore and nearshore construction of OCS-related infrastructure (pipeline landfalls,
navigation channels, service bases, platform yards, etc.) are not expected to occur, because no new
infrastructure construction is anticipated as a result of the proposed action. Although some maintenance
dredging is expected to occur, this activity has not been shown to have a negative impact on barriers, and the
need for dredging cannot be attributed to the small percentage of vessel traffic in these channels accounted
for by Base Case activities. Deepening of the channel to Port Fourchon is not expected to affect nearby barrier
features.

It follows from the above that activities resulting from the proposed action will not have a significant
impact on coastal barriers.

Conclusion

The proposed action is not expected to result in permanent alterations of barrier beach configurations,
except in localized areas downdrift from navigation channels that have been dredged and deepened. The
contribution to this localized erosion is expected to be less than 1 percent.

High Case Analysis

According to Table IV-21, there is a 1 percent or less chance of an offshore spill greater than or equal to
1,000 bbl occurring and contacting within 10 days a coastal barrier in the CPA, although one 6,500-bbl spill is
assumed to occur. Based on these low probabilities, the assumption is that no spills greater than or equal to
1,000 bbl from offshore sources will contact a coastal barrier. Furthermore, no spills greater than or equal to
1,000 bbl from shuttle tankers in port are assumed to occur under the High Case scenario.

No spills greater than 50 and less than 1,000 bbl are assumed to occur and contact coastal barriers under
the High Case scenario (Section IV.C.1). Several spills greater than 1 and less than or equal to 50 bbl-are
assumed to occur and contact coastal barriers. The inshore spills are assumed to occur as a result of coastal
pipeline or barge accidents, or during transfer operations at terminals. Terminals that receive oil barged from
OCS platforms are not located near barrier features, so an accident that occurs during oil transfer operations
at a terminal will not likely affect the seaward side of a barrier landform. For a barge accident to affect a
barrier beach, the accident would have to occur while the barge is in transit and as a result of a collision or
grounding near a barrier beach. Oil barges make extensive use of the Intracoastal Waterway when
transporting cargoes to terminals or refineries. The Intracoastal Waterway is located inland from the coast in
Louisiana, so oil spilled from a barge in transit will not likely contact a barrier feature. In Mississippi, the
Intracoastal Waterway cuts across Mississippi Sound. Although there are no terminals located in Mississippi
or Alabama that receive OCS crude directly from an offshore platform, some secondary coastwise movement
of OCS crude could occur via barge in Mississippi Sound. An accident there involving a barge carrying crude
oil to the Pascagoula, Mississippi, refinery could result in spilled oil contacting a barrier island. The four barge
trips projected for Texas ports (Table IV-4) are not expected to result in an oil-spill incident.

For a pipeline accident spill to contact a barrier feature, the accident would have to occur either in coastal
waters near the barrier, where the pipeline crosses the barrier, or in the sound that separates a barrier island
from the mainland. Such a spill occurred in Mississippi Sound in September 1989 and resulted in the oiling
of the landward side of Horn Island. Pipeline accidents, however, would most likely affect barrier features in
coastal Louisiana, where there are many more existing pipelines.
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Of the several spills greater than 1 and less than or equal 10 50 bbl that occur inshore, only one or two are
assumed to affect a barrier feature. The others will be too small (a few barrels) to contact the beach or will
occur in locations that do not provide a route for the oil to reach a barrier. The inshore spills that do contact
a barrier will occur on the landward side of a barrier island located most likely in Louisiana, but also possibly
in Mississippi. Offshore spills will contact the seaward side of barriers in coastal Louisiana. These spills are
expected to contact about 2 km of barrier beach, with most of this length experiencing light oiling. The spills
will be manually cleaned, and no impacts to beach morphology are expected.

Oil from any of these small spills is not assumed to affect sand dune vegetation. In coastal Louisiana, dune
line heights range from 0.5 to 1.3 m above mean high tide levels. For tides to exceed this level, strong
southerly winds would have to persist for an extended time prior to or immediately after the spill. An in-house
analysis of 37 years of tide gauge data from Grand Isle, Louisiana, shows that the probability of water levels
reaching sand dune elevations ranges from 0 to 16 percent. The combined probabilities of occurrence and
contact from a small spill associated with the proposed action and tidal inundation of sand dune vegetation are
a very unlikely event. In addition, the strong winds required to produce the high tides would disperse and
spread the oil slick and reduce the oil concentration that would occur at a coastal location. Furthermore, a
recent study in Texas has shown that the disposal of oiled sand on vegetated sand dunes had no deleterious
effects on the existing vegetation or on the recolonization of the oiled sand (Webb, 1988). Based on all of
these considerations, the expectation is that oil spills will not affect sand dune vegetation.

No new pipeline landfalls are projected to occur under the High Case scenario (Section IV.A.3.b.(1)).
Furthermore, in the event of a pipeline landfall as a result of an unforeseen hydrocarbon discovery, modern
techniques of pipeline emplacement and planning procedures can eliminate pipeline crossing impacts (LeBlanc,
1985; Mendelssohn and Hester, 1988; Wicker et al., 1989).

No new navigation channels are expected to be dredged under the High Case scenario (Section
1V.A.3.b.(4)); therefore, impacts from these activities are precluded. Some periodic maintenance dredging of
navigation channels through barrier passes is expected, but this activity has not been documented as having a
noticeable effect on barrier morphology. Furthermore, the contribution of the High Case scenario to the vessel
traffic within navigation channels is very small, so only a small percentage of the maintenance dredging done
during the life of the proposed action can be attributed to activities associated with the High Case.

Section IV.A.3.¢.(3)(c) states that the channel leading to Port Fourchon, Louisiana (Belle Pass), will be
deepened to 6.7 m (22 ft) to provide access for larger service vessels used for deep-water operations. It is
assumed that four percent of the impacts of this project can be attributed to High Case scenario activities.
Wicker et al. (1989) have studied the effects of navigation channel dredging and maintenance operations on
coastal processes, and at Belle Pass in particular. Prior to the dredging of the channel to Port Fourchon and
to the construction of jetties at the channel entrance, the coast east (updrift) of the channel was retreating at
a rate of 40 m/yr, compared to 31 m/yr west (downdrift) of the channel. The difference in retreat rates (30%
higher to the west) can perhaps be attributed to the channel’s acting as a sediment sink in this predominantly
cast-to-west littoral drift environment. After dredging and jetty construction, the difference between the east
and west erosion rates increased to 50 percent, although the magnitude of the retreat rate decreased by nearly
one half. In 1974, COE began to use material from maintenance dredging operations in Belle Pass to nourish
the beach areas west of the channel. Since then, no significant difference between east and west erosion rates
has been observed, and the absolute erosion rate has decreased by about another one half. The COE’s
feasibility report for the Belle Pass deepening project indicates that some of the dredge material be used for
beach nourishment U.S. Dept. of the Army, COE, 1991). Based on this information, the expectation is that
there will be no increase in ongoing erosion rates of barrier islands and beaches is expected as a result of
channel deepening. No new infrastructure construction activity is projected to occur under the High Case
scenario (Section IV.A.3.a.).

Conclusion

The High Case scenario is not expected to result in permanent alterations of barrier beach configurations,
except in localized areas downdrift from navigation channels that have been dredged and deepened. The
contribution to this localized erosion is expected to be less than 1 percent.
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(b) Wetlands

The wetlands considered in this analysis include forested wetlands (swamps), tidal marshes, and seagrasses.
Swamps and marshes occur throughoutthe coastal zone. Seagrasses are restricted in distribution to small areas
behind barrier islands in Mississippi and Chandeleur Sounds. Impact-producing factors resulting from OCS
oil and gas activities that could adversely affect wetlands include oil spills, onshore discharge of OCS-produced
waters, pipeline placements, dredging of new navigation channels, maintenance dredging and vessel usage of
cxisting navigation channels, and construction of onshore facilities in wetland areas.

Numerous investigators have studied the immediate impacts of oil spills on wetland habitats in the Gulf
area. The often times seemingly contradictory impact assessment conclusions from these studies can at least
partially be explained by differences in the oil concentrations contacting vegetation, the kinds of oil spilled
(heavy or light crude, diesel, fuel oil, etc.), the type of vegetation affected, the season of yeat, the preexisting
stress level of the vegetation, and numerous others factors. In general, however, the data suggest that, in the
absence of heavy oiling, impacts will be short-term (plant dieback with recovery within two growing seasons
or less) and reversible, i.e., the wetland arca will be revegetated without artificial replanting (Webb et al., 1985;
Alexander and Webb, 1987; Lytle, 1975; Delaune et al., 1979; Fischel et al., 1989).

The critical concentration of oil above which impacts to wetlands will be long term (greater than two
growing seasons) and irreversible (plant mortality and some permanent wetland loss) is currently unknown.
A dearth of data exists on the long-term (three years or more) effects of oil spills on wetlands. This EIS
assumes that the oil concentration that results in long-term, permanent impacts will depend on the wetland type
contacted. In the stressed environment of coastal Louisiana, where the wetland loss rate has been as high as
0.86 percent per year within the recent past, wetlands are assumed to be more sensitive to oil contacts than
elsewhere in the Gulf. The work of Mendelssohn and his colleagues (Fischel et al., 1989; Mendelssohn et al.,
1990) is providing data on the long-term effects of oil spills on coastal marshes in Louisiana. The spill (a 300-
bbl spill from a pipeline rupture within the marsh) occurred in 1985. The response and recovery of the marsh
vegetation have been monitored since that time. The results of these investigations are used in this EIS to
develop assumptions about the anticipated effects of an oil spill on wetlands in the stressed environment of
coastal Louisiana. p

Wetlands in the other coastal areas that could be contacted by an oil spill associated with Sale 142
(Mississippi, Alabama, and parts of Texas) are more stable and are not experiencing the wetlands loss problem
occurring in Louisiana. These Sale 142-associated wetlands occur on a more stable substrate, receive more
sediment per unit of wetland area, and have not experienced the alterations (canal dredging) that characterize
wetlands in Louisiana. The work of Webb and his colleagues (Webb et al., 1981 and 1985; Alexander and
Webb, 1983 and 1985) is used to evaluate the impacts of spills in these settings.

The following assumptions, based on the above studies, are being used to analyze the effects of oil spills
on coastal wetlands. In coastal Louisiana, it is assumed that the critical concentration of oil that will result in
long-term impacts to wetlands is 0.1 I/m2. Concentrations less than this value will cause dieback of the above-
ground vegetation for one growing season, but only limited mortality to the vegetation. Concentrations above
this value will result in 35 percent of the contacted vegetation experiencing either dieback or mortality. Within
4 years, 35 percent of this affected area will recover. Recovery will occur for 10 years. After 10 years, it is
assumed that 10 percent of the affected wetland area will have been permanently lost as a result of accelerated
landloss caused by the spill. If the spill contacts wetlands exposed to wave attack, additional accelerated
erosion of the wetland fringe will occur, as documented by Alexander and Webb (1987). Oil will persist in the
wetland soil for at least 5 years.

In more vigorous wetlands, such as along the Texas, Mississippi, and Alabama coasts, the critical
concentration is assumed to be 1.0 /m? (Alexander and Webb, 1983). Concentrations below this value will
result in short-term, above-ground dieback for one growing scason. Concentrations above this value will result
in longer-term impacts to wetland vegetation because some complete plant mortality will occur and these areas
will have to be recolonized. It is assumed that 50 percent of the contacted vegetation will dieback or be killed
after contact and that 10 years will be required for complete recovery. In wetlands that border the coast or
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large estuaries, accelerated shore erosion will occur as a result of the weakened roots of the marsh vegetation
being unable to hold the soil against wave attack.

Seagrass vegetation has generally experienced minor damage from oil-spill occurrences (Zieman et al,,
1984; Chan, 1977). The relative insusceptibility of seagrasses 10 oil-spill impacts is partly the result of their
subtidal location, which protects them from direct contact with oil, and partly the result of seagrasses having
a large percentage of their biomass occurring as roots and rhizomes, which are buried in sediment. The large
root mass allows the plants to regenerate from damage to their vegetative parts. The major impact to seagrass
communities from oil spills has been to the associated faunal assemblages.

It is expected that an oil spill that moves into a seagrass area will cause slight damage to the vegetation.
The impact will depend on the water depth in the affected area. Seagrasses generally occur at shallow depths
of 50 cm or less. Because of these shallow depths, it is expected that a spill contact will cause some scagrass
dieback for one growing season. No permanent loss of seagrass habitat will result from the spill. The faunal
community within the bed will also be affected in terms of community composition and numbers of organisms.

Some produced waters generated on the OCS are transported via pipeline to land where they are treated
prior to disposal. Produced waters contain hydrocarbons, heavy metals, salts, and other contaminants that
could kill or damage contacted wetlands. Recent studies of the effects of produced water discharges in salt,
brackish, and fresh marsh areas in Louisiana have not documented any impacts from the discharges on
surrounding wetlands vegetation (Boesch and Rabalais, 1989b; Rabalais et al., 1991). This EIS assumes that,
over the life of the proposed action, all OCS-produced waters transported to shore will either be reinjected
or disposed of in nearshore open waters or in the Mississippi River and its passes, and will not affect coastal
wetlands (Section IV.A.3.c.(4)(a)). This observation has been confirmed by Boesch and Rabalais (1989b).

In addition to produced waters, some offshore drilling and production wastes are expected to be brought
to shore for disposal (Table IV-4). The onshore disposal of offshore wastes could affect wetlands if new
disposal sites are created in wetland areas or if seepage from waste sites occurs into adjacent wetland areas.

Pipeline projects in wetland areas have both direct and indirect impacts on coastal habitats. Today,
pipeline canals are backfilled after the pipeline is installed in its ditch. Backfilling, by partially filling in the
canal and leveling spoil banks, greatly reduces impacts caused by drainage alterations and encourages the
revegetation of the pipeline canal itself. A recent MMS study indicates that the average impact of a backfilled
canal results in 1.05 ha of deteriorated or converted wetland per kilometer of pipeline on the Mississippi River
Deltaic Plain and 0.68 ha/km on the Chenier Plain of Louisiana (Turner and Cahoon, 1987). In this analysis,
the figure for the Chenier Plain is assumed to apply to other areas of the Central Gulf (Mississippi and
Alabama) because of the firm substrate in these areas.

Pipeline installations through seagrass beds affect the habitat due to direct losses from dredging and
indirect losses that result from turbidity effects and prop washing from pipe-laying barges.

Service vessels, pipelaying barges, and crude-oil barges use navigation channels, some of which were
dredged or improved mainly for OCS development, to connect onshore facilities with offshore destinations.
The dredging of new navigation canals results in impacts to wetlands similar to the impacts associated with
open ditch (nonbackfilled) pipeline canals. The direct impacts of navigation channels have been estimated to
be 52 ha/km (Turner and Cahoon, 1987). Indirect impacts from navigation canals include saltwater intrusion
through the channel into fresher marsh areas, and drainage interruptions caused by spoil banks.

Additional impacts to wetlands can occur from periodic maintenance dredging of navigation channels and
the deepening of existing channels. If the spoil is deposited onto existing spoil banks, the effects of spoil banks
on wetland drainage will be aggravated. The dredged material could also bury previously unaffected wetland
areas.

In addition, wakes generated by sale-related vessel traffic in navigation channels can cause channel bank
erosion and loss of wetlands. Although prop washing from vessel traffic resuspends sediments and increases
the turbidity of nearby coastal waters, navigation routes in the area are not located near seagrass beds.

Various kinds of onshore facilities have been constructed to service OCS development (Section IV.A.).
The construction of these facilities in wetland areas could result in the conversion of wetland habitat to upland.
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Base Case Analysis

Oil spills associated with the proposed action can occur from a number of sources. Spills are expected to
occur offshore as a result of platform accidents or pipeline breaks. Spills can also occur inshore as a result of
barge or pipeline accidents, or during transfer operations at terminals.

According to Table I'V-21, the probability of a spill of 1,000 or more bbl occurring and contacting within
10 days wetland areas under the Base Case ranges from less than 0.5 percent to 1.0 percent. Because of these
low probabilities, no spills greater than or equal to 1,000 bbl from offshore sources are assumed to contact
coastal wetlands. Further, no spills greater than or equal to 1,000 bbl from shuttle tankers in port are assumed
to occur (Table IV-16).

No spills greater than 50 and less than 1,000 bbl are assumed to occur and contact the coast (Section
IV.C.1). Twenty-one offshore spills greater than 1 and less than or equal to 50 bbl are assuraed to occur, and
a few of these are assumed to contact the coast. Because of evaporation losses, spreading considerations, and
the fact that much of the remaining oil will wash onto barrier beaches that front the coast, contact from these
spills is not expected to result in high-enough concentrations of oil (greater than 0.1 ¥m?) on wetland surfaces
1o affect wetland vegetation adversely. None of the oil is expected to contact seagrass beds located behind
barrier islands.

Fewer than 10 spills (Table IV-4) greater than 1 and less than or equal to 50 bbl are assumed to occur
onshore or nearshore. No spills greater than 50 and less than 1,000 bbl are assumed to occur inshore (Table
IV-4). The spills greater than 1 and less than or equal to 50 bbl are assumed to occur in coastal Louisiana,
where most OCS pipelines and oil terminals are located. Barge spills are estimated to occur near terminals.
In Louisiana, because nearly all navigation channels used by barge traffic have spoil banks, it is assumed that
most of the spilled oil will be confined to the channel. The slick will be quickly transported and spread through
the channel by tidal and wind currents. The small amount of the oil transported onto wetland areas is not
expected to have adverse effects on wetland vegetation. The oil will have lost its identity as a slick by the time
that it could be transported near seagrass beds. No impacts to the beds are expected as a result of contact
from these low concentrations of oil.

Because pipelines traverse wetland areas in coastal Louisiana, a pipeline accident could result in oil directly
contacting wetland habitats. High concentrations of oil could contact limited areas of wetland vegetation as
a result of these spills. Fischel et al. (1989) have investigated the impacts of a 300-bbl pipeline spill in a
brackish marsh area of coastal Louisiana. Using this study site as a model, a 50-bbl spill could result in the
dieback and mortality of up to 2.7 ha of wetland vegetation. The assumptions developed in the introduction
to this analysis indicate that about 1 ha of these damaged wetlands will recover within four years.. About 0.3
ha of wetlands are expected to be lost permanently to open-water habitat as a result of the spill. Using the
data from Mendelssohn et al. (1990), the recovering vegetation is expected to be ecologically functionally
equivalent to the unaffected vegetation. The impacts from the spill will therefore be confined 0 a reduction
in plant density. Several such spills could result in 10-15 ha of wetlands damaged for up to four years, and 2
ha converted to open water and mudflats over the 35-year life of the proposed action. Because the pipeline
spill could occur within the interior of a wetland, the oil could persist in the soil for more than five years
because of the absence of wave-induced or tidal flushing.

Only one existing oil pipeline traverses Chandeleur and Mississippi Sounds in the vicinity of seagrass beds.
During the life of the proposed action, some of the oil developed in the CPA could be transported through
three additional pipelines assumed to be installed at the eastern end of Mississippi Sourd as a result of
previous leasing activities. These locations, however, are not near seagrass beds. It is expected that no spills
will occur from these pipelines and affect seagrasses.

According to Table 1V-4, 34 MMbbl of produced waters will be transported into Louisiana coastal waters
under the Base Case. Most of these produced waters will be brought into coastal Subarea C-3. These
produced waters will be either reinjected or discharged into nearshore open waters or the Mississippi River
and its passes. It is expected, therefore, that produced-water disposal will not affect wetland vegetation.

According to Table IV-4, 69,000 bbl of produced sands and 744,000 bbl of drilling fluids will be transported
to shore under the Base Case scenario for disposal. According to an in-house analysis (Section IV.B.1.c.(3)(c)),
excess disposal capacity exists at operating disposal sites, and no new disposal sites will be required to
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accommodate these wastes. Therefore, no wetland areas will be disturbed as a result of the establishment of
new disposalsites. Some seepage from waste sites may occur into adjacent wetland areas and result in damage
to wetland vegetation.

Pipeline landfall projects can affect wetland and seagrass habitats in a number of ways. Modern installation
methods and planning procedures, however, have reduced levels of impacts associated with pipeline projects
(Turner and Cahoon, 1987). Furthermore, no onshore pipeline projects are expected as a result of the Base
Case scenario (Section IV.A.3.b.). Therefore, no impacts are expected.

Navigation channel impacts on wetlands are discussed in Section IV.A.3.(3). No new navigation channel
dredging is anticipated (Section IV.A 3.c.(3)(c)); however, some maintenance dredging of existing channels will
occur during the 35-year life of the proposed action. The disposal of dredged material could negatively affect
wetlands if it is deposited onto existing banks or if previously unaffected wetland areas are buried by spoil
banks. On the other hand, dredged material could also be used as a sediment supplement in deteriorating
wetland areas to enhance wetland growth, The disposal of dredged material for marsh enhancement, however,
has been done only on a limited basis, as of 1988 (Section IV.B.2.b.(1)). Given the increasing emphasis on
using dredged material for marsh creation purposes, it is assumed that during the 35-year life of the proposed
action, dredged material will be used to enhance wetland habitats. Maintenance dredging will also temporarily
increase turbidity levels, which could deleteriously affect seagrasses. Major navigation canals, however, are not
located near seagrass beds in the area. Furthermore, only 0.2 percent of channel usage will be accounted for
by OCS vessels under the Base Case. Because of this small percentage of usage and the likelihood that much
of the dredged material will be used to enhance wetland habitats, it is expected that no impacts will occur to
wetlands from maintenance dredging.

As discussed in Section IV.A.3.c.(3), OCS activitics in decp water are requiring larger service vessels for
efficient operations. Currently, service bases in Galveston, Texas, and Berwick, Louisiana, are accessible to
the larger vessels, and Empire and Cameron, Louisiana, are considered marginally usable. This document
assumes that the channel through Belle Pass, Louisiana, to Port Fourchon will be deepened to 6.7 m (22 ft).
The Corps of Engineers has completed a feasibility report for the project (U.S. Dept. of the Army, COE, 1991).
According to the report, dredged material from the channel will be disposed of in wetland areas to enhance
marsh creation. The COE expects 192 ha (479 ac) of saline marsh will be created. On the assumptions that
90 percent of the justification of the project is for OCS activities and that the Base Case usage of channels
represents 2 percent of the OCS Program usage of channels, 3.5 ha (8.6 ac) of wetlands will be created as a
result of the Base Case scenario. The COE does not anticipate saliwater intrusion effects on wetlands as a
result of the deepening project, probably because the project will be done in a saline environment where the
existing vegetation is salt-tolerant.

Vessel traffic within navigation channels can cause channel bank erosion in wetland areas. An idea of the
magnitude of OCS vessel traffic is provided in Table IV-6, which shows projected numbers of barge, service
vessel, and shuttle tanker landings and dockings at various ports. Over the 35-year life of the proposed action,
about 77 barge trips and 17,600 service vessel trips will occur within navigation channels. Additional vessel
usage of navigation channels will be required for pipelaying barges and the movement of platforms to offshore
locations. Most of this vessel traffic will use channels within the Louisiana coastal zone, where the impacts will
be assessed. According to Johnsonand Gosselink (1982), channcls that have high navigational usage in coastal
Louisiana widen about 1.5 m/yr more rapidly than channels that have little navigational usage (2.58 m/yr versus
0.95 m/yr). The average distance along a channel to a service base and other OCS facilities is assumed to be
25 km. According 1o Table IV-6, there are 19 channels that are used by OCS vessel traffic associated with Sale
142.

The OCS use of these channels will account for 0.2 percent of the total channel traffic. The estimate based
on these figures is that 5.5 ha of wetlands will be eroded along channel banks during the 35-year life of the
proposed action (1.4 hafyr). ,

Thirty platform complexes are expected to be installed offshore as a result of the Base Case scenario
(Table 1V-2). The erosion of channel margins as a result of towing production structures through navigation
channels is accounted for in the calculations in the previous paragraph. The possibility is analyzed here that
future deep-water operations may require larger platforms that will cause greater amounts of channel bank
erosion than has occurred in the past. As production moves into deep-water areas of the Gulf, the use of
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floating production systems, as opposed to fixed platforms, is being considered for developing fields, particularly
those of marginal size that cannot support the great expense of fabricating a platform. The use of one such
floating production system is projected under the Base Case scenario for Sale 142. In addition, compliant
structures are being increasingly used for deep-water operations. These structures use tethering cables rather
than massive steel legs for anchoring the platform deck to the seabed. Towing the decks of these platforms
through coastal channels will not cause more erosion than towing a traditional platform. Furthermore, in
recent years some compliant structure decks have been purchased from overseas manufacturers. Given the
above considerations, this analysis does not expect increased erosion of wetlands from the towing of deep-water
structures through navigation channels.

No new construction of onshore infrastructure is anticipated (Section IV.A.3.a.). Therefore, no impacts
to wetlands from new construction projects are expected.

Summary

No oil spills greater than or equal to 1,000 bbl from offshore or inshore sources are assumed to occur and
contact within 10 days coastal wetlands under the Base Case scenario. Several smaller spills (greater than 1
and less than or equal to 50 bbl) are assumed to contact wetlands from inshore barge and pipeline accidents
or during transfer operations at terminals in coastal Louisiana. Only spills from pipeline accidents are expected
to result in high-enough concentrations of oil contacting wetlands to result in impacts. These spills could result
in 10-15 ha of wetland vegetation being affected for up to 10 years, and as much as 2 ha of permanent wetlands
loss. Seagrass beds will be contacted by low concentrations of oil from these spills, and no impacts are
expected.

No new dredging projects for pipelines or navigation channels are projected. Few to no impacts from
maintenance dredging are expected given the small contribution of OCS vessel traffic to navigational usage of
the channels. Furthermore, alternative dredged material disposal methods that could be used to enhance
coastal wetland growth exist. Decpening of one channel to accommodate larger service vessels is expected to
occur within a saline marsh environment. This project is expected to result in 3.5 ha of marsh creation
attributable to the Base Case scenario.

Erosion of wetlands from OCS vessel wakes is not expected to result in more than 5.5 ha of wetlands loss
during the 35-year life of the proposed action.

Conclusion

The proposed action is expected to result in dieback and mortality of 10-15 ha of wetlands vegetation as
a result of contacts from onshore oil spills. All but 2 ha of these wetlands will recover within 10 years; the
remaining 2 ha will be converted to open water. About 5.5 ha of wetlands are projected 10 be eroded along
channel margins as a result of OCS vessel wake erosion, and 3.5 ha of wetlands are projected to be created
as a result of beneficial disposal of dredged material from channel-deepening projects.

High Case Analysis

Oil spills associated with the proposed action can occur from a number of sources. Spills are expected to
occur offshore as a result of platform accidents or pipeline breaks. Spills can also occur inshore as a result of
barge or pipeline accidents, or during transfer operations at terminals.

According to Table IV-21, the probability of a spill greater than or equal to 1,000 bbl occurring and
contacting wetland areas within 10 days under the High Case ranges from less than 0.5 percent to 2.0 percent.
Because of these low probabilities, no spills greater than or equal to 1,000 bbl from offshore sources are
assumed to occur and contact within 10 days coastal wetlands. Further, no spills greater than or equal to 1,000
bbl from shuttle tankers in port are assumed to occur (Table 1V-16).

No spills greater than 50 and less than 1,000 bbl are assumed to occur and contact the coast (Section
IV.C.1). Forty-seven offshore spills greater than 1 and less than or equal to 50 bbl are assumed to occur, and
a few of these are assumed to contact the coast. Because of weathering losses, spreading considerations, and
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the fact that much of the remaining oil will wash onto barrier beaches that front the coast, contact from these
spills is not expected to result in high-enough concentrations of oil (greater than 0.10 I/m?) on wetland surfaces
to affect wetland vegetation adversely. None of the oil is expected to contact seagrass beds located behind
barrier islands.

Fewer than 10 spills (Table IV-4) greater than 1 and less than or equal to 50 bbl are assumed to occur
onshore or nearshore. No spills greater than 50 and less than 1,000 bbl are assumed to occur inshore (Table
IV-4). The spills greater than 1 and less than or equal to 50 bbl are assumed to occur in coastal Louisiana,
where most OCS pipelines and oil terminals are located. Barge spills are expected to occur near terminals.
In Louisiana, because nearly all navigation channels used by barge traffic have spoil banks, it is expected that
most of the spilled oit will be confined to the channel. The slick will be quickly transported and spread through
the channel by tidal and wind currents. The small amount of the oil transported onto wetland areas is not
expected to have adverse effects on wetland vegetation. The oil will have lost its identity as a slick by the time
that it could be transported near seagrass beds. No impacts to the beds are expected as a result of contact
from these low concentrations of oil.

Because pipelines traverse wetland areas in coastal Louisiana, a pipeline accident could result in oil directly
contacting wetland habitats. High concentrations of oil could contact limited areas of wetland vegetation as
a result of these spills. Fischel et al. (1989) have investigated the impacts of a 300-bbl pipeline spill in a
brackish marsh area of coastal Louisiana. Using this study site as a model, a 50-bbl spill could result in the
dieback and mortality of up 10 2.7 ha of wetland vegetation. The assumptions developed in the introduction
to this analysis indicate that about 1 ha of these damaged wetlands will recover within four years. About 0.3
ha of wetlands are expected to be lost permanently to open-water habitat as a result of the spill. Using the
data from Mendelssohn et al. (1990), the recovering vegetation is expected to be ecologically functionally
equivalent 1o the unaffected vegetation. The impacts from the spill will therefore be confined to a reduction
in plant density. Several such spills could result in 10-15 ha of wetlands damaged for up to four years, and 2
ha converted to open water and mudflats over the 35-year life of the proposed action. Because the pipeline
spill could occur within the interior of a wetland, the oil could persist in the soil for more than five years
because of the absence of wave-induced or tidal flushing.

Only one oil pipeline traverses Chandeleur and Mississippi Sounds in the vicinity of seagrass beds. During
the life of the proposed action, some of the oil developed in the CPA could be transported through three
additional pipelines assumed to be installed at the eastern end of Mississippi Sound as a result of pipeline
leasing activities. These locations, however, are not near seagrass beds. It is expected that no spills will occur
from these pipelines and contact seagrasses.

According to Table IV-4, 70.8 MMbbl of produced waters will be transported into Louisiana coastal waters
under the High Case. Most of these produced waters will be brought into coastal Subarea C-3. These
produced waters will be either reinjected or discharged into nearshore open waters or the Mississippi River
and its passes. It is expected, therefore, that produced water disposal will not affect wetland vegetation.

According to Table IV-4, 154,000 bbl of produced sands and 1,333,000 bbl of drilling fluids will be
transported to shore for disposal under the High Case scenario. According to USEPA information, sufficient
disposal capacity exists at operating disposal sites, and no new disposal sites will be required to accommodate
these wastes. Therefore, no wetland areas will be disturbed as a result of the establishment of new disposal
sites. Some seepage from waste sites may occur into adjacent wetland areas and result in damage to wetland
vegetation.

Pipeline landfall projects can affect wetland and seagrass habitats in 2 number of ways. Modern installation
methods and planning procedures, however, have reduced levels of impacts associated with pipeline projects
(Turner and Cahoon, 1987). Furthermore, no onshore pipeline projects are expected as a result of the High
Case scenario (Table IV-9). Therefore, no impacts are expected.

No new navigation channel dredging is anticipated (Section I'V.A.3.c.(3)(c)); however, some maintenance
dredging of existing channels will occur during the 35.year life of the proposed action. The disposal of dredged
material could negatively affect wetlands if it is deposited onto existing banks or if previously unaffected
wetland areas are buried by spoil banks. On the other hand, dredged material could aiso be used as a
sediment supplement in deteriorating wetland areas to enhance wetland growth. As of 1988, however, the use
of dredged material for marsh enhancement has been done only on a limited basis (Section IV.B.2.b.(2)).
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Given an expected increasing emphasis on using dredged material for marsh creation purposes, it is expected
that, during the 35-year life of the proposed action, dredged material will be used to enhance wetland habitats.
Maintenance dredging will also temporarily increase turbidity levels, which could deleteriously affect seagrasses.
Major navigation canals, however, are not located near seagrass beds in the area. Only 0.4 percent of channel
usage will be accounted for by OCS vessels under the High Case. Because of this small percentage of usage
and the likelihood that much of the dredged material will be used to enhance wetland habitats, it is expected
that no impacts will occur to wetlands from maintenance dredging.

As discussed in Section IV.A.3.c.(3), OCS activities in deep water are requiring larger service vessels for
efficient operations. Currently, service bases in Galveston, Texas, and Berwick, Louisiana, are accessible to
the larger vessels, and Empire and Cameron, Louisiana, are considered marginally usable. This document
assumes that the channel through Belle Pass, Louisiana, to Port Fourchon will be deepened to 6.7 m (22 ft).
The Corps of Engineers has completed a feasibility report for the project (U.S. Dept. of the Army, COE, 1991).
According to the report, dredged material from the channel will be disposed of in wetland areas to enhance
marsh creation. The COE projects that 192 ha (479 ac) of saline marsh will be created. On the assumption
that 90 percent of the justification of the project is for OCS activities, and that the Base Case usage of channels
represents 4 percent of the OCS Program usage of channels, 7 ha (17 ac) of wetlands will be created as a result
of the High Case scenario. The COE does not anticipate saltwater intrusion effects on wetlands as a result
of the deepening project, probably because the project will be done in a saline environmentwhere the existing
vegetation is salt-tolerant.

Vessel traffic within navigation channels can cause channel bank erosion in wetland areas. An idea of the
magnitude of OCS vessel traffic is provided in Tables V-4 and IV-6, which show projected numbers of barge,
service vessel, and shuttle tanker landings and dockings at various ports. Over the 35-year life of the proposed
action, about 178 barge trips and 30,850 service vessel trips will occur within navigation channels. Most of this
vessel traffic will use channels within the Louisiana coastal zone, where the impacts will be assessed. According
to Johnson and Gosselink (1982), channels that have high navigational usage in coastal Louisiana widen about
L5 mfyr more rapidly than channels that have little navigational usage (2.58 m/yr versus 0.95 m/yr). The
average distance along a channel to a service base and other OCS facilities is assumed to be 25 km. According
to Table IV-6, there are 19 channels that are used by OCS vessel traffic associated with Sale 142, The OCS
usage of these channels is assumed to account for 0.4 percent of the total channel traffic. The estimate based
on these figures is that 11 ha of wetlands will be eroded along channel banks during the 35-year life of the
proposed action (2.8 ha/yr).

Fifty platform complexes are expected to be installed offshore as a result of the High Case scenario (Table
IV-2). The erosion of channel margins as a result of towing production structures through navigation channels
is accounted for in the calculations in the previous paragraph. The possibility is considered here that future
deep-water operations may require larger platforms that will cause increased channel bank erosion compared
to the past. As production moves into deep-water areas of the Gulf, the use of floating production systems,
as opposed to fixed platforms, is being considered, particularly for fields of marginal size that cannot
economically justify a platform. The use of one such floating production system is projected under the High
Case scenario for Sale 142. Further, compliant structures are being increasingly used for deep-water
operations. These structures use tethering cables rather than massive steel legs for anchoring the platform deck
to the seabed. Towing the decks of these platforms through coastal channels will not cause more erosion than
towing a traditional platform. Furthermore, in recent years some compliant structure decks have been
purchased from overseas manufacturers. From the above considerations, this analysis does not expect increased
erosion of wetlands from the towing of decp-water structures through navigation channels.

No new construction of onshore infrastructure is anticipated (Section IV.A.3.a.). Therefore, no impacts
to wetlands from new construction projects are expected.

Conclusion
The High Case scenario is expected to result in dieback and mortality of 10-15 ha of wetlands vegetation

as a result of contacts from onshore oil spills. All but 2 ha of these wetlands will recover within 10 years; the
remaining 2 ha will be converted to open water. About 11 ha of wetlands are projected to be eroded along
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channel margins as a result of OCS vessel wake erosion, and 7 ha of wetlands are projected to be created as
a result of beneficial disposal of dredged material from channel-deepening projects.

(2) Impacts on Sensitive Offshore Resources
(a) Live Bottoms (Pinnacle Trend)

Fifty-nine blocks are within the region defined as the pinnacle trend; approximately 28 are available for
lease. These live bottoms of concern in the northeastern portion of the Central Gulf and adjacent areas of the
Eastern Gulf are associated with the pinnacle trend, which is located between 73 and 101 m (240 and 330 ft)
water depths in the Main Pass and Viosca Knoll lease areas. The pinnacles are scattered in this area and
include recently documented live-bottom areas that may be sensitive to oil and gas activities. Leases in past
sales have contained a live-bottom stipulation for protection of such areas, and a proposed stipulation is
presented in Section I1.A.1.c.(2) as a potential mitigating measure for leases resulting from the proposed action.
The impact analysis presented below is for the proposed action and does include the proposed biological lease
stipulation.

A number of OCS-related factors may cause adverse impacts to the pinnacle trend communities and
features.

Damage caused by oil spills, blowouts, anchoring, structure emplacement and removal, drilling discharges,
and pipeline emplacement can cause the immediate death of numerous organisms or the alteration of
sediments to the point that recolonization of the affected areas may be delayed or impossible.

Oil spills have the potential to foul benthic communities and cause the death or disruption of organisms.
Oil from a surface spill can be driven into the water column, with measurable amounts documented at depths
approximating 20 m. At this depth, the oil is found only at concentrations several orders of magnitude lower
than the amount shown to have an effect on marine organisms.

Blowouts have the potential of resuspending considerable amounts of sediment and releasing hydrocarbons
into the water column, which may affect benthic communities. Subsurface blowouts can pose a threat to the
biota of the pinnacles if a blowout were to occur near one of these pinnacles. Blowouts can result in very high
concentrations of suspended sediments and increased levels of gas in the water column very near the source
of the blowout. Some oil or condensate may be present in the reservoir and may also be injected into the
water column. The suspended sediments may be carried some distance by currents, but the bulk of the
sediments is redeposited within a few hundred meters of the blowout site. A blowout within 100 m of a
pinnacle community could result in the smothering of some biota within a limited area of a pinnacle due to
sedimentation.

The placement of anchors may damage lush biological communities or the structure of the pinnacles
themselves, which serve as attractors. Anchor damage from support boats and ships, floating drilling units, and
pipeline-laying vessels greatly disturbs areas of the seafloor and is the most serious threat to live-bottom areas
at these depths. The size of the affected area will depend on depth of water, length of chain, size of anchor
and chain, method of placement, wind, and current. Anchor damage would include crushing and breaking
pinnacles and associated communities. Anchoring often destroys a wide swath of habitat when the anchor is
dragged or the vessel swings at anchor, causing the anchor chain to drag the seafloor.

The placement of drilling rigs and platforms on the seafloor will crush the organisms directly beneath the
legs or mat used to support the structure. The areas affected by the placement of the platforms and rigs will
predominantly be soft-bottom regions where the infaunal and epifaunal communities are not unique.

Both explosive and nonexplosive structure-removal operations will disturb the seafloor and can potentially
affect nearby pinnacle communities. Structure removal using explosives (the most common removal method)
can suspend sediments throughoutthe water column to the surface and may cause substantialimpacts to nearby
habitats. Deposition of these sediments would occur much in the same manner as discussed for muds and
cuttings discharges. Explosive structure removals create shock waves, which could also harm resident biota in
the immediate vicinity.
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Drilling discharges affect biological communities and organisms through a variety of mechanisms.
Smothering of organisms through deposition of these sediments may occur, or less obvious sublethal effects may
take place. Routine oil and gas operations discharge drilling muds and cuttings that will cause turbidity and
smothering of the benthos in proximity to the drill site. In the Gulf of Mexico OCS, about 90 percent of the
discharge settles rapidly, usually within 1,000 m of the discharge point.

Pipeline emplacement directly affects the benthic communities through burial and disruption of the
benthos, and through resuspension of sediments. These resuspended sediments may clog filter-feeding
mechanisms and gills of fishes and sedentary invertebrates. Pipeline emplacement also causes considerable
disruption to the bottom sediments in the vicinity of the pinnacles (Section IV.A.2.).

Base Case Analysis

The location of the pinnacles in the Central Gulf of Mexico is within offshore Subarea C-3. Table IV-2
provides information regarding the level of OCS-related activities in the vicinity of the pinnacles. This
information allows for a more detailed analysis of many of the impact-producing factors that have the potential
to affect the pinnacle communities. The information presented in the following discussion is derived from
Table IV-2.

For the purpose of this analysis, 21 spills greater than 1 and less than or equal to 50 bbl, one spill greater
than 50 and less than 1,000 bbl, and 1 spill greater than or equal to 1,000 bbl are assumed as a result of the
proposed action (Table IV-2). These surface spills would likely have no impact on the biota of the pinnacle
trend because the crests of these features are much deeper than 10 m.

For the purpose of this analysis, a single subsurface oil spill (6,500 bbl) is assumed to occur as a result of
the proposed action. While the probability of this spill occurring is 16 percent for the Central Gulf (Table
IV-19), the probability of the spill originating from a pipeline is lower (i.e., 9%; Table IV-19). The spill would
have to come in contact with a pinnacle feature, and few pipelines exist within proximity to the pinnacle region.
The biota of the pinnacles of the Central Gulf could be significantly impacted by a seafloor oil spill. The
spilled oil could impinge directly upon the pinnacles; impacts, including uptake of hydrocarbons or reduced
visibility, could then be serious to the local biota, even fatal. However, most of the biota would likely survive
and recover once the pinnacles were clear of the oil. The likelihood of a pipeline spill contacting a pinnacle
community is slight. These factors would serve 1o limit the extent of damage from any given spill. If a contact
were to occur, the severity would be slight.

Blowouts can pose a threat to pinnacle biota if one occurred nearby. A blowout within a 100 m of a
pinnacle community could result in the smothering of the biota within a very limited area of a pinnacle due
to sedimentation. However, much of the biota is likely adapted to life in turbid conditions and, should impacts
occur, recovery of the community would be rapid.

Because of the hazardous nature of the pinnacle region to well-placement activities and because the
implementation of the proposed Live Bottom Stipulation will also minimize the proximity of wells to pinnacle
features, any potential blowouts would be a fair distance from the pinnacles.

Mechanical damage would be inflicted upon small portions of the benthic community by conducting routine
oil and gas operations without benefit of the proposed biological stipulation in Section I.A.1.c.(2). The drilling
operation itself disturbs some small areas, and the anchor placement activities of the associated vessels would
causc damage to the pinnacle features and biological communities. Damage from tig and platform
emplacement could be devastating to small areas of the habitat provided by the pinnacles so affected and
would, in turn, affect the usefulness of the pinnacles as habitat or shelter for commercial and recreational
fishes. However, it is unlikely that a rig or platform would be emplaced directly on the pinnacles because of
the unevenness of the seafloor. For the purpose of this analysis, it is presumed that the Live Bottom
Stipulation, or some similar protective measure, would prevent oil and gas activities in the immediate vicinity
of the pinnacle communities. It is estimated that 10 platform complexes will be emplaced in offshore Subarea
C-3 (in which the pinnacles occur; Table IV-2) within the 35-year life of the proposed action. It is more likely
that most of the 10 platform complexes in offshore Subarea C-3 will not be located in water depths where
pinnacles are known to exist. For the same reasons, anchor damage from support boats and ships would be
minimal because of the implementation of the Live Bottom Stipulation in the pinnacle regions. Anchor
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damage from support boats and ships, floating drilling units, and pipeline-laying vessels greatly disturbs areas
of the seafloor and is the most serious threat 1o live-bottom areas. The size of the affected area will depend
on depth of water, length of chain, size of anchor and chain, method of placement, wind, and current. Anchor
damage would include crushing and breaking pinnacles and associated communities. Anchoring often destroys
a wide swath of habitat when the anchor is dragged or the vessel swings at anchor, causing the anchor chain
to drag the seafloor. However, as noted above, any platforms placed in this region would most often be sited
to avoid such hazards for safety reasons. Such events may occasionally impact the resource.

Pipeline emplacement also has the potential to cause considerable disruption to the bottom sediments in
the vicinity of the pinnacles (Section IV.A.2.). However, the implementation of the proposed Live Bottom
Stipulation, or some similar protective measure, would severely limit oil and gas activities in the immediate
vicinity of the pinnacle communities. For the purposes of this analysis, it is presumed that pipeline-laying
activities would be prohibited in the proximity of live-bottom communities. It is estimated that 5,000 m* of
sediment are resuspended per kilometer of pipeline in water depths shallower than 200 ft, disrupting a total
of approximately 80,000 m* (Table IV-2) in offshore Subarea C-3. However, it should be noted that data
gathered for the ongoing MAMES study have shown the dense biological communities (i.e., live-bottom
communities) to be concentrated on the pinnacle features themselves. The data show the extent of dense
biological communities to be sparse in the bottom sediments surrounding the pinnacles, and the effect of
pipeline-laying activities on the biota of the pinnacle communities would be restricied to the resuspension of
sediments. For the purposes of this analysis, it is expected that enforcement of the Live Bottom Stipulation
would minimize pipeline-laying activitics through the pinnacle region. The severity of these actions has been
judged, at the community level, to be slight, and impacts from these activities to be such that there will be no
measurable interference to the general ecosystem.

Routine oil and gas operations discharge drilling muds and cuttings that will cause turbidity and smothering
of the benthos in proximity to the drill sites. Estimates presented in Table IV-2 project 1,430,000 bbl of drilling
muds and 344,000 bbl of drill cuttings generated from 205 exploration/delineationand development wells over
the 35-year life of the proposed action in Subarea C-3. In the Gulf of Mexico OCS, about 90 percent of these
discharges settle rapidly, usually within 1,000 m of the discharge points, and are rapidly diluted. Most
water-based fluids are nontoxic, with their effects limited to the immediate vicinity of the discharge (NRC,
1983). Deposition of drilling muds and cuttings on the pinnacle trend area would not significantly impact the
biota of the pinnacles or the habitat itself. The biota of the seafloor surrounding the pinnacles are adapted
to life in turbid conditions and to high sedimentation rates. Existing currents in the regions would prevent the
adverse accumulation of muds and cuttings. The depth of water would dilute the effluent to a significant
degree, and the pinnacles themselves are coated with a veneer of sediment. Additionaldepositionand turbidity
caused by a nearby well are not expected to affect the pinnacle environment adversely because such fluids are
discharged into very large volumes of water (the open Gulf of Mexico) and rapidly disperse, can be measured
above background at only very short distances from the discharge point, and have little biological effect except
very close to the discharge point. Such an event would rarely impact the resource because of the depth of the
communities.

Removal of platforms substantially impacts nearby habitats. As previously discussed, the platforms are
unlikely to be constructed directly on the pinnacles because of the restraints placed by the Live Bottom
Stipulation. Impacts to the pinnacle area from structure removal are expected to be minimal because of the
restricted regions affected by the shock from explosives and the low number of structures, (five removed
explosively) in such regions. However, some localized damage may occur. Such an event would infrequently
impact the resource because of the distance of platforms from pinnacles; the impact would be such that it
would result in few losses of system elements, and recovery to preinterference conditions would be
accomplished in a short term.

Summary

Activities resulting from the proposed action are not expected to have a high level of impact on the
pinnacle trend environment, because these activities would be restrained by the implementation of the Live
Bottom Stipulation. The impact to the pinnacle trend area as a whole is expected to be slight because no
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community-wide impacts are expected. The inclusion of the Live Bottom Stipulation would preclude the
occurrence of the most potentially damaging of these activities. The action is judged to be infrequent because
of the limited operations in the vicinity of the pinnacles and the small size of many of the features. Potential
impact levels from oil spills greater than or equal to 1,000 bbl, blowouts, pipeline emplacement, mud and
cutting discharges, and structure removals are infrequent because of the proposed Live Bottom Stipulation.
The frequency of impacts to the pinnacles is rare, and the severity is judged to be slight because of the
widespread nature of the features.

Conclusion

The impact of the Base Case of the proposed action on the pinnacle region in the Gulf of Mexico is
expected to be such that any changes in the regional physical integrity, species diversity, or biological
productivity of the hard-bottom region would recover to pre-impact conditions in less than 2 years, more
probably on the order of 2-4 months.

Effects of the Base Case Without the Proposed Stipulation

Activities resulting from the proposed action, particularly anchor damage to localized pinnacle areas, are
expected to have a high level of impact on some individuals in portions of the pinnacle trend environment,
because these activities have the potential to destroy some of the biological communities and to damage one
or several individual pinnacles. However, the impact to the pinnacle trend area as a whole is expected to be
slight because no community-wide impacts are expected. The most potentially damaging of these are the
impacts associated with mechanical damages that may result from anchors. However, the action is judged to
be infrequent because of the limited operations in the vicinity of the pinnacles and the small size of many of
the features. Potential impacts from oil spills greater than or equal to 1,000 bbl, blowouts, pipeline
emplacement, mud and cutting discharges, and structure removals are infrequent. The frequency of impacts
to the pinnacles is rare because of the widespread nature of the features.

High Case Analysis

The pinnacles and the biota of the live-bottom arcas would be subject to physical impact from rig
emplacement, platform and pipeline installation, and anchoring due to the increased level of activity over the
Base Case scenario. For the purposes of the High Case analysis, it is assumed that within the CPA (in which
portions of the pinnacle trend are located), 1 spill greater than or equal to 1,000 bbl, 2 spills greater than 50
and less than 1,000 bbl, and 47 spills greater than 1 and less than or equal to 50 bbl will occur over the 35-year
life of the proposed action. The offshore infrastructure estimates (wells and platforms) are slightly greater in
this scenario (205 wells and 10 platform complexes under the Base Case and 365 wells and 18 platform
complexes for the High Case in Subarea C-3), as are the lengths of pipeline installed (80 km for the Base Case
and 144 km for the High Case) and the volume of drilling mud discharges (1,430,000 bbl for the Base Casc
and 2,535,000 bbl for the High Case). However, an MMS in-house analysis of proprietary data finds it more
likely that most of these activities in Subarea C-3 will not be located in water depths where pinnacles are
known to exist. The oil-spill occurrence probability from pipelines of one or more oil spills of 1,000 bbl or
greater is estimated at 19 percent for the High Case (Table IV-17). Thus, the possibility of an oil spill will be
greater than that of the Base Case. However, the implementation of the Live Bottom Stipulation would
minimize operations occurring near a sensitive offshore habitat. The frequency of these types of events is
judged to be occasional.

Conclusion

The impact of the High Case scenario for the proposed action on the pinnacle trend region is expected
to be such that any changes in the regional physical integrity, species diversity, or biological productivity of the
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hard-bottom region would recover to pre-impact conditions in less than 2 years, more probably on the order
of 2-4 months.

(b) Deep-water Benthic Communities

The deep-water benthic communities consist of recently discovered organisms that are apparently most
abundant in water deeper than 400 m (1,312 ft) and that derive their energy, in the absence of light, from
chemosynthetic processes rather than the photosynthetic processes of shallow water (see Section II1.B.2.b. for
a more detailed discussion of these communities). The primary chemosynthetic organisms are bacteria, both
free-living (as "bacterial mats”) and symbiotic in the tissues of other organisms, especially in the gills. The
predominant large animals are tube worms, clams, and mussels. The only impact-producing factor threatening
these communities results from those activities that would physically disturb the bottom, such as the routine
operations of anchoring, drilling, and pipeline installation, and the seldom occurring seafloor blowout accident.
Because of the great water depths, routine oil and gas effluent discharges such as muds, cuttings, and sanitary
wastes will not cause any deleterious impacts to chemosynthetic communities due to the rapid dilution and
dispersion of effluent components (in shallower depths, cuttings tend to form a low mound or to be worked
into the surrounding sediments, depending upon the nature of the local sediments, depth of disposal, and
physical forces acting upon the pile). In these deep waters, such discharges rapidly disperse, can be measured
above background at only very short distances from the discharge point, do not build up on the bottom, and
have little biological effect except very close to the discharge point. Because these communities use petroleum
hydrocarbons as a food source (and indeed have been seen to be living among oil and gas bubbles), oil spills
are not considered to be a potential source of adverse impacts. Thus, oil spilis will have no impact on these
communities.

The greatest potential for adverse impacts to occur to deep-water chemosyntheticcommunities would come
from those OCS-related, bottom-disturbing activities associated with pipelaying (Section 1V.A.2.b.(1)),
anchoring (SectionIV.A.2.d.(1)(b)), and structure emplacement (Section IV.A.2.d.(1)(a)), as well as a seafloor
blowout (Section IV.A.2.d.(8)). These activities cause localized bottom disturbances and disruption of benthic
communities in the immediate area of the drilling. Considerable mechanical damage would be inflicted upon
the bottom by routine OCS drilling activities. The drilling operation itself disturbs a small bottom area. The
presence of a conventional structure can cause scouring of the surficial sediments (Caillouet et al., 1981). It
is assumed that 2 ha (5 ac) of bottom is disturbed by platform emplacement in water depths less than 457 m
(1,500 ft), and 4 ha (10 ac) in depths greater than 457 m. Anchors from support boats and ships (or, as
assumed in these water depths, from any buoys set out to moor these vessels), floating drilling units, and
pipelaying vessels also cause severe disturbance to small areas of the seafloor. The area affected will depend
on the water depth, length of the chain, size of the anchor, and current. Anchoring will destroy those sessile
organisms actually hit by the anchor or anchor chain during anchoring and anchor weighing. While such an
arca of disturbance may be small in absolute terms, it may be large in relation to the area inhabited by
chemosynthetic organisms. Normal pipelaying activities in deep-water areas consist of laying the pipe along
the seafloor (it is assumed that 0.32 ha (0.8 ac) of bottom is disturbed per kilometer (0.6 mi) of pipeline
installed), a practice that could destroy large areas of chemosynthetic organisms. It is likely that pipelines will
be used to transport the product ashore from those deep-water areas in proximity to the current pipeline
network in both the Central and the Western Gulf. In areas not near the existing pipeline network, shuttle
tankering will substitute for pipelines as a means of transporting the product; therefore, impacts to these deep-
water communities from this type activity would be precluded in the more isolated areas.

A blowout at the seafloor could resuspend large quantities of bottom sediments and even create a large
crater, destroying any organisms in the area.

The majority of the deep-water benthic chemosynthetic communities are of low density and are widespread
throughout the deep-water areas of the Gulf, so disturbance or destruction of a small area would not result
in a major impact to chemosynthetic communities as an ecosystem. Areas so impacted could be repopulated
from nearby undisturbed areas.
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High-density, Bush Hill-type communities are areas of high biomass and, while little is known at present
of the size, number, or locations of these important communities, it is known that they are associated with
hydrocarbonseeps and gas- and/or oilcharged sediments. It is these chemosynthetic areas that are considered
to be most at risk from oil and gas operations. The disturbance of a Bush Hill-type community could lead to
the destruction of the community such that recovery would not soon occur or would not occur at all. Because
of the recent discovery of this type community, the vulnerability to impact, recoverability, and general extent
of the community are unknown. Notice to Lessees (NTL) 88-11 (which became effective on February 1, 1989)
formalizes the MMS review process and makes mandatory the search for and avoidance of "plush”
chemosynthetic communities (such as Bush Hill-type communities) or areas that have a high potential for
supporting these community types, as interpreted from geophysical records. Under the provisions of this NTL,
lessees operating in water depths greater than 400 m (1,312 ft) are required to interpret the geophysical records
of that area for conditions that might indicate that the area may support chemosynthetic communities; if such
conditions exist, the lessee must either move the operation or provide photo-documentationof the presence
or absence of chemosynthetic communities (of the Bush Hill type). If such communities are indeed present,
no drilling operations may take place in the area (if the communities are not present, drilling may proceed).
The requirements set forth in NTL 88-11 are considered to be very effective in identifying areas of
chemosynthetic communities, but some small percentage (estimated by MMS to be on the crder of 10-15%)
of chemosynthetic community areas may not be properly identified by these procedures. As new information
becomes available, the NTL will be modified as necessary.

It should be noted that NTL 88-11 is a nonsale-specific mitigation measure that is applied to all operations
in appropriate water depths. These activities must conform to the protective measures outlined in the NTL
and summarized above. Because of the administrative nature of an NTL, it is exercised on all applicable leases
and is not an optional protective measure at the discretion of the Secretary of the Interior. The
implementation of an NTL is unlike the stipulations proposed within this document. The stipulations are sale-
specific protective measures that are applied to specific leases and that may or may not be adopted by the
Secretary at each lease sale.

These NTL’s, along with many other Federal regulations and MMS operational guidelines (as outlined in
Section L.B.), form the framework within which operators in the Gulf of Mexico function. The thousands of
plans, modifications, reports, and papers that document the efforts of the OCS oil and gas industry follow the
framework established by MMS; NTL 88-11 is but one piece of this extensive guidance.

An issue about which little is known, but about which there has been some speculation, is the potential
impact to chemosynthetic organisms by the withdrawal (by oil and gas production) of the energy source—the
hydrocarbons--from beneath the community. The seeps and vents around which these animals live are
presumably pressurized from the deep reservoirs that force the gas or oil to the seafloor. When all of the
recoverable hydrocarbons from these reservoirs are withdrawn by production operations, it is possible that oil
and gas venting or secpage would also slow or stop. Current information does not allow a determination to
be made as to whether this slackening of the pressure, which drives the seeps, would be reduced quickly (as
they have been on land) or whether there may be enough oil already in the "conduit" to the surface to continue
the seepage for long periods. Such long-term impacts are poorly understood, but the level of development in
deep-water areas may be t0o low 10 cause significant impacts from the depletion of the hydrocarbon energy
source. Current and planned studies of these communities by MMS may provide information that will lead
to the resolution of this issue.

Base Case Analysis

Because high-density chemosyntheticcommunities are found only in water depths greater than 400 m (1,312
ft), they will not be found in Subarea C-1; they will be found only in the southeast third of Subarea C-2 and
the southern two-thirds of C-3; and they may be found throughout C-4. Thus, these communities will not be
exposed to the full level of projected impact-producing factors of Table IV-2. As noted in Table [V-2, in these
three subareas a total of 545 wells arc assumed to be drilled, 24 platform complexes installed, and 192 km (120
mi) of pipeline installed.
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As noted above, the majority of these deep-water communities are of low density and are widespread
throughout the deep-water areas of the Gulf. Disturbance to a small area would not result in a major impact
to the ecosystem. For purposes of this Base Case analysis, the frequency of such impact is expected to be once
every six months to two years, and the severity of such an impact is judged to result in few losses of ecological
elements, with no alteration of general relationships.

High-density communities are, as noted above, largely protected by the provisions of NTL 88-11. For
purposes of this analysis, the frequency of some small percentage of impact is expected to be once every six
months to two years, but the severity of such an impact is such that there may be some loss of ecological
elements and/or some alteration of general relationships.

Summary

The only impact-producing factor threatening the chemosynthetic communities is physical disturbance of
the bottom, which would destroy the organisms comprising these communities. Such disturbance would come
from those OCS-related activities associated with pipelaying, anchoring, structure emplacement, and seafloor
blowouts. Only structure emplacement is considered to be a threat, and then only to the high-density (Bush
Hill-type) communities; the widely distributed low-density communities would not be at risk. The provisions
of NTL 88-11 (currently in effect), requiring surveys and avoidance prior to drilling, will greatly reduce, but not
completely eliminate, the risk.

Conclusion

The proposed action is expected to cause little damage to the physical integrity, species diversity, or
biological productivity of either the widespread, low-density chemosynthetic communities or the rarer, widely
scattered, high-density Bush Hill-type chemosynthetic communities. Recovery from any damage is expected
to take less than two years.

High Case Analysis

In the High Case analysis, the deep-water benthic communities (€.g., chemosynthetic communities) would
be subject to the same impact-producing factor as in the Base Case: physical disturbance of the bottom where
these communities are found, such as disturbance by emplacement, platform and pipeline installation, and
anchoring. No other impact-producing factor is expected to present a threat to these deep-water communities.
As noted under the Base Case, it is highly unlikely that discharges from the proposed activities would adversely
impact the benthos in the water depths (greater than 400 m) being discussed, due to the rapid dilution and
dispersion of effluent components.

Furthermore, as in the Base Case, these communities will be found only in the southeast third of Subarea
C-2 and the southern two-thirds of C-3, and they may be found throughout C-4. Thus, these communities will
not be exposed to the full level of the projected impact-producing factors of Table IV-2. As noted in Table
IV-2, in these three subareas a total of 980 wells are assumed to be drilled, 44 platform complexcs installed,
and 400 km (250 mi) of pipeline installed.

While the opportunities for impact are somewhat higher for this High Case than for the Base Case, NTL
88-11 will still be effective in detecting the high-density communities and providing for their avoidance.

For purposes of this analysis, the frequency of such impact to the widespread, low-density communities is
expected to be once every six months to two years, and the severity of such an impact is judged to result in few
losses of ecological elements, with no alteration of general relationships.

For purposes of this analysis, the frequency of some small percentage of impact (given NTL 88-11) to high-
density communities is expected to be once every six months to two years, but the severity of such an impact
is such that there may be some loss of ecological elements and/or some alteration of general relationships.
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Conclusion

The activities associated with the High Case scenario are expected to cause little damage to the physical
integrity, species diversity, or biological productivity of either the widespread, low-density chemosynthetic
communities or the rarer, widely scattered high-density, Bush Hill-type chemosynthetic communities. Recovery
from any damage is expected to take less than two years.

(c) Topographic Features

The topographic features of the Central Gulf providing sensitive offshore habitats are listed and described
in Section I11.B.2,

A Topographic Features Stipulation similar to the one described in Section II.A.1.c.(1) has been included
in appropriate leases since 1973 and may, at the option of the Secretary, be made a part of appropriate leases
resulting from this proposal. The impact analysis presented below is for the proposed action and includes the
proposed biological lease stipulation. As noted in Section II.A.1.c.(1), the stipulation establishes an area (No
Activity Zone) in which no bottom-disturbing activities would be allowed and areas around the No Activity
Zones (in most cases) in which shunting of all drill effluents to near the bottom would be requircd. The
effectiveness of the stipulation in protecting the biota of the topographic features (banks) is well documented.
Thus, the very high potential impacts described in previous EIS’s for the biota of the banks, and which did not-
include the protective stipulation in the analysis of the proposed action, would not occur as a result of this
proposal.

The potential impact-producing factors to the topographic features of the Central Gulf are anchoring
(Section IV.A.2.d.(1)(b)), structure emplacement (Section 1V.A.2.d.(1)(a)), effluent discharge (Section
IV.A2.4.(5)), blowouts (Section IV.A.2.d.(8)), oil spills (Sections IV.A.2.d.(10) and IV.C.), and structure
removal (Section IV.A.2.a.(3)).

Anchoring of pipeline lay barges, drilling rigs, or service vessels, and structure emplacement (pipeline,
drilling rig, or platform emplacement) results in physical disturbance of the benthic environment. Anchor
damage has been shown to be the most serious threat to the biota of the offshore banks (Bright and Rezak,
1978; Rezak et al,, 1985). However, the stipulation discussed above would preclude these activities in the No
Activity Zone, thus preventing adverse effects from this factor.

Drilling mud and cutting discharges result in localized water turbidity, deposition on the surrounding
seafloor, and potential effects of the low concentrations of toxic constituents. Some 7,134 bbl of drilling muds
(on average) are assumed to be discharged per exploration well, and 6,749 bbl per development well; 1,853
bbl of cuttings are produced per exploration well, and 1,430 bbl per development well. Nearly 82 percent of
these amounts are assumed to be generated offshore, with the rest brought to and disposed of onshore.
Formation waters are routinely discharged during production operations. Some 450 bbl are produced per oil
well per day, and 68 bbl per gas well per day; 89 percent is assumed to be discharged directly offshore. Oil
and gas operations will routinely discharge drilling muds and cuttings, which may impact the biota of the banks
due to turbidity and sedimentation. Most water-based fluids are relatively nontoxic, and their effects are limited
to the immediate vicinity of the discharge (NRC, 1983). (The more toxic oil-based muds, if used, cannot be
discharged under the conditions of the Environmental Protection Agency’s NPDES permit) The water depths
from which the topographic features rise range from 50 to 175 m, depths that dramatically increase the dilution
of drilling effluents. In the Gulf of Mexico OCS, about 90 percent of the discharge settles rapidly, usually
within 1,000 m (NRC, 1983). Choi (1982) found that drilling discharges (muds and/or cuttings with iron flakes)
were trapped in coral and coral rubble only up to 100 m from the wellhead; even so, coelobite communities
therein were largely disturbed only up to 40 m from the drill site, with minor changes evident out to 100 m.
Coring conducted by Hudson et al. (1982) on coral heads near drilling activities on a Philippine coral reef
revealed little suppression of head coral growth due to drilling, while diver observations noted a 70-90 percent
reduction of coral cover in a 115-by-85 m ellipse; coral cover beyond this small area was the same as control
areas. Effluents discharged at the water’s surface within 1,000 m of a bank could impact the biota of the bank,
although the currents at the banks would tend to keep the bank swept clean of fine sediments and would
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prevent the accumulation of drilling muds at the bank. Produced water, which is relict seawater associated with
produced hydrocarbons, along with injection water and other additives, may be a potential hazard to the biota
of topographic features. It contains high concentrations of inorganic salts ranging from 3 to 300 parts per
thousand (ppt). Hydrocarbons, other organic compounds, and trace metals may be present in parts per million
(ppm) levels in the produced water discharges. The study of the Buccaneer oil field offshore Texas (USDOC,
NMFS, 1977) determined that produced water was discharged at a rate of 32 m? per day between January 1975
and February 1976. The average oil content of this produced water was 25.1 ppm. However, the latest API
average oil and grease content in OCS produced waters (after treatment) is 89 ppm (USEPA, 1991), and the
mean discharge rate of treated produced waters in the Gulf is 286 m> per day (Walk, Haydel, and Associates,
Inc., 1984). Near-platform macrobenthic populations were depressed and had a high turnover rate as
compared to the surrounding sea bottom; this may have been a result of increased scour action around the
platform structure itself, but no cause-effect relationship was established. However, the proposed stipulation
discussed above would preclude these activities in the No Activity Zone and would require shunting of these
discharges in zones around the high relief banks, thus preventing adverse effects from this factor to the biota
of the banks. Section IV.A.2.d.(5)(b) provides more information on produced waters in the Gulf of Mexico.

Blowouts can occur from either oil or gas wells. Oil well blowouts may result in oil spills. Both gas and
oil subsurface well blowouts result in large amounts of bottom sediment being resuspended in the water
column. The resuspension of sediments disturbed during a subsurface blowout can result in localized water
turbidity and deposition of the materials on the surroundingseafloor, which may in turn cause the smothering
of local benthic communities or induce stress in part or all of a local community. An additional potential
harmful effect could be caused by concentrations of toxic constituents that may be in the sediments (from
contaminated river runoff, for example). To the extent that oil or condensate is present in the reservoir, some
liquid hydrocarbons may also be injected into the water column. The suspended sediments may be carried
some distance by currents, but the bulk of the sediments is redeposited within a few thousand meters of the
blowout site. Low-molecular-weight hydrocarbons (gases) will dissolve in the water column until saturation is
reached. A blowout directly on a bank or near a bank could have serious long-term or permanent
consequences. In most cases, it is expected that the currents will sweep the contaminants around the bank
rather than deposit them on the bank (Rezak et al,, 1983). Some small fraction of the sediments or oil may
reach a bank and come in contact with organisms; the extent of damage will depend on the amount of
contaminant and the length of time it remains on the bank. Amounts are not expected to be high because of
dilution, dispersion, settling, and current action (sweeping the contaminantaround and from the bank). Length
of time on the bank may be long for the heavier sediments, but these are likely to settle out rapidly and not
reach the bank at all (Brooks and Bernard, 1977). The stipulation discussed above would preclude drilling in
the No Activity Zone, thus preventing most adverse effects from blowouts.

Oil spills may occur at the surface due to tanker spillage and platform spills or at the seafloor due to
pipeline rupture or well blowout. Both surface and subsurface spills could result in a steady discharge of oil
over a long period of time. Surface spills could occur from tankers or oil platforms. Most of the small spills
would occur from surface sources. The spills less than 1,000 bbl and spills grater than or equal to 1,000 bbl
are as equally estimated to result from surface spills as seafloor spills. Oil from a surface spill can be driven
into the water column; measurable amounts have been documented at depths approximating 10 m, although
modeling exercises have indicated such oil may reach a depth of 20 m. At this depth, the oil is found only at
concentrations several orders of magnitude lower than the amount shown to have an effect on corals (Lange,
1985; McAuliffe et al., 1975 and 1981; Knap et al., 1985). Because of the water depths in which topographic
features are found, no oil from a surface spill will reach the biota of concern. Gil from a subsurface spill
(pipeline spill), which is the type of spill assumed for this proposed action (Section IV.C.), could reach the biota
of concern on a topographic feature. Impacts could then be serious to the local biota actually contacted by
the oil. Destruction of the biota of such areas may have severe and long-lasting deleterious consequences on
the specific commercial and recreational fishery habitats affected. These consequences include loss of habitat,
loss of species (including prey species), destruction of hard substrate, and change in sediment characteristics,
all of which may result in the reduction or loss of one or more fisheries. These areas also have intrinsic
biological, ecological, and aesthetic values of their own that would be lost by such activities. Corals, however,
would probably not be impacted this severely. Knap et al. (1985) found that Diploria strigosa dosed with oil
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exhibited sublethal effects that occurred rapidly; effects were short-term, and recovery of the coral was also
rapid. Additionally, Diploria appears to be relatively tolerant of brief exposures to chemically dispersed crude
oil. Nonchemically dispersed oil adhered longer to the substrate; the exposure time of coral to oil would be
lengthened, thereby increasing the impacts. Of note is the fact that the cryptic fauna associated with the coral
community may be more sensitive to oil dosage than the corals. Such a blowout and spill event, however, are
quite unlikely. The stipulation discussed above would preclude drilling in the No Activity Zore, thus preventing
adverse effects from nearby drilling. However, it is possible that oil spills originating outside the No Activity
Zones could reach the area of the banks. Because of the depth of the banks, it is unlikely that the biota of
the banks would be affected by subsurface oil.
The following is a brief summary of recent pertinent work on the effects of oil on coral:

A review of the literature reveals conflicting results regarding the effects of oil on corals.
However, most researchers agree that the evidence suggests a detrimental influence of oil
contamination on reef corals. Differences in experimental design and the variability of field
conditions must be noted whenever such comparisons are made (Dodge et al. 1584). For
example, it may be misleading to draw conclusions on the long-term damage to coral reefs
from studies based on short-term or qualitative observations (Loya and Rinkevich 1980).

In 1986 a major spill occurred in an area along the Caribbean coast of Panama which had
previously been well characterized ecologically. This has provided an unprecedented
opportunity for the study of both the acute and the chronic impacts of oil on tropical marine
communities (Keller and Jackson 1991), including coral reefs (Guzman et al. 1991; Guzman
and Jackson 1991). The results are for the most part in agreement with previous work
regarding the effects of oil spills on shallow reefs, demonstrating that growth rates, population
levels, total coral cover, and species diversity decreased significantly in the shallow subtidal
areas where the reefs were exposed to oil.  Coral tissue samples, taken following the 1986
oil spill, indicated levels of oil on the order of 25 to 50 ug/mg lipid in specimens from a
heavily oiled site (Burns and Knap 1989). However, samples taken in 1988 and 1989,
demonstrated that the levels of oil in coral tissues were extremely low (<1 ug/mg extractable
organic matter) (Burns, in press).

While such coral species as Montastrea annularis, Porites astreoides, and Diploria strigosa
are common to both he reefs of the Gulf such as the Flower Garden Banks and the reefs of
Panama, the habitats differ markedly regarding such parameters as depth, distance from shore,
and hydrography (Rezak et al. 1985; Jackson et al. 1989). While the reefs which were
impacted in Panama are fringing reefs within a few tens-of-meters of the shoreline arnd include
shallow reef-flats coming to the waters surface, the coral reefs of the Flower Garden Banks
come only to within 18 m of the surface and are over 200 km from shore. The reefs of
Panama are also heavily influenced by sedimentation and freshwater runoff from the
mangrove forests directly adjacent to them, such coastal influences are not encountered in the
much more oceanic environment of the Flower Garden Banks.

The Flower Garden Banks, lacking shallow water reef structures (e.g., reef flat, emergent

reefs, etc.) are much less at risk from buoyant surface-boundslicks than are the more typical
shallower reefs found throughoutthe Caribbean. However, it may be argued that the severing
of a submerged pipeline would introduce petroleum into the water column which, under the
proper conditions, may result in the formation and settling of oil-saturated material with oil-
sediment particles coming into contact with living coral tissue.
Bak and Elgershuizen (1976) examined the patterns of oil-sediment rejection of 19 Caribbean
hermatypic corals and found that physical contact with such particles was less harmful to
corals than the toxic effects of oils. These experiments included the most important
hermatypic corals of the Flower Garden Banks: Montastrea annularis, Diploria strigosa, M.
cavernosa, Colpophyllia spp., and Porites astreoides (Bright et al. 1974, 1984; Tresslar 1974;
Viada 1980; Kraemer 1982).
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The use of chemical dispersants might also cause a surface slick to sink, exposing deeper
reef environments to oil contamination. However, studies of chemically treated oil slicks
under field conditions report subsurface dispersed oil concentrations ranging from less than
1 ppm to a maximum of 20 to 70 ppm; concentration exceeding 10 ppm are usually restricted
to the upper 2 to 3 m of the water column (e.g., McAuliffe et al. 1981; Lichtenthaler and
Daling 1983, 1985; Delvigne 1985; Gill et al. 1985; Nichols and Parker 1985).

Dodge et al. (1984) exposed colonies of D. strigosa for 6-24 h periods to various
concentrations (1-50 ppm) of oil or chemically dispersed oil. These experiments were
designed to assess the long-term effects of brief low-level concentrations of chemically
dispersed oil and oil alone on corals in situations similar to that which may occur when oil
slicks (treated and non-treated) passed over a reef. No significant differences between the
treated corals and controls were found in any of the experiments. However, as explicitly
stated by the authors, these experiments did not attempt to access chronic pollution from, for
example, a slow leak from a grounded tanker or a pipeline. However, the experimental
conditions used do fall within the worst case scenario (concentrations and time) which might
be encountered in the event of a severing of a pipeline.

Wryers et al. (1986) examined th¢ behavior of D. swrigosa during 6 t0 24 hour exposures
to water-accommodated fractions of chemically and physically dispersed crude oil. In general,
effects observed were sub-lethal, temporary, and only associated with the highest
concentrations tested. Behavioral observations provided little evidence of adverse effects at
1-5 ppm concentrations. At 20 ppm, responses included mesenterial filament extrusion;
extreme tissue contraction; tentacle retraction; and in certain experiments, localized tissue
rupture. The nature and severity of reactions during the dosing phase varied between colonies
and treatments, but colonies typically resumed normal behavior within 2 hours to 4 days. It
was concluded that these observed biological effects would be unlikely to impair long-term
viability.

These studies suggest that when the symptoms elicited by physically or chemically
dispersed oil are temporary, they appear to be within the scope of naturally occurring
defensive reactions to adverse conditions (Wyers et al. 1986). For example, extreme tissue
contraction can be elicited by physical factors and may give rise to rupture as the tissue is
withdrawn into the underlying corallum (Kanwisher and Wainwright 1967, Hubbard 1974).
Tentacle retraction occurs in response to such stimuli as temperature extremes (Jokiel and
Coles 1977) and high current velocities (Hubbard 1974). Mesenterial filament extrusion is
usually reported under conditions of surface tissue damage or irritation, although it can also
play a role in feeding activities (Lewis and Price 1975) and interspecific competition (Lang
1973). Similarly, tissue swelling and mucus production can be observed during cleaning and
protective activities (e.g., Bak and Elgershuizen 1976; Dallmeyer et al. 1982). Specifically,
Bak and Elgershuizen (1976) could find no specific reaction of corals to oil-sand particles.
The rejection mechanisms utilized in oilsand removal were the same, and apparently
functioned in the same manner, as those used in the rejection of ciean sediments.

It is unlikely that chemical dispersants would be used far from shore in the open ocean
in the vicinity of the banks of the Gulf of Mexico.

In a series of field experiments utilizing oil containment barriers, LeGore et al. (1989)
exposed portions of an Arabian Gulf coral reef to oil, dispersant, and chemically dispersed oil.
Water depth over the experimental site varied from one to three meters, depending on tidal
phase. Acropora spp. accounted for more than 95% of the corals included in each test plot.
Exposures were conducted for 24 and 120 hours. Corals were examined for biologicalimpacts
immediately after the exposure, and then at three-month intervals for a year. For the most
part, coral growth appeared unaffected by the exposures; however, some Acropora specimens
exposed to the chemically dispersed oil for 120 hours exhibited delayed, but minor, effects,
which became apparent only during the relatively cold stressful winter season.
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Structure removal results in water turbidity, sediment deposition, and potential explosive shock wave
impacts. If carried out using current explosive methods, removal of platforms constructed on or very near
sensitive habitats would adversely affect benthic habitats very near the removal site. Both explosive and
nonexplosive removal operations would disturb the seafloor and resuspend sediments in the water column,
resulting in turbidity. Explosive methodologies create more turbidity than nonexplosive methods. Deposition
of resuspended sediments would occur much in the same manner as discussed for muds and cuttings discharge,
smothering and perhaps causing mortality of sessile benthic invertebrates. Turbidity can reduce light levels and
clog of filter-feeding mechanisms. These conditions could lead to reduced productivity, susceptibility to
infection, and mortality. Explosive structure removals create shock waves, which could also harm resident
biota. However, it appears that corals and other sessile invertebrates are fairly resistant to shock. O’Keeffe
and Young (1984) have described the impacts of underwater explosions on various forms of sea life. Most of
their data, however, were derived from open-water explosions of a much larger size than those used in typical
structure removal operations. They found that sessile organisms of the benthos, such as barnacles and oysters,
and many motile forms of life (such as shrimp and crabs) that do not possess swim bladders are remarkably
resistant to the blast effects from underwater explosions. Many of these organisms not actually in the
immediate blast area would survive. Data from underwater explosive tests indicate that oysters exposed to the
detonation of 135-kg (300-Ib) charges in open water showed only 5 percent mortalities at distances of 8 m (25
ft). Crabs exposed to 14-kg (30-Ib) charges of explosives in open water showed 90 percent mortalities at 8§ m
(25 ft), but very few died at 46 m (150 ft). These authors also noted ". . . no damage to other invertebrates
such as sea anemones, polychacte worms, isopods, and amphipods.” Benthic organisms appear to be further
protected from the impacts of subbottom explosive detonations by the very rapid attenuations of the
underwater shock wave through the seabed enroute to the benthic communities. Theoretical predictions
suggest that the shock waves of explosives set 5 m below the seabed as required by MMS regulations would
further attenuate blast effects. Charges used in OCS structure removals are typically much smaller than some
of those cited by O’Keeffe and Young. (It should be further noted that the Programmatic Environmental
Assessment for Structural Removal Activities [USDOI, MMS, 1987¢] predicts low impacts to the sensitive
offshore habitats from platform removal precisely because of the effectiveness of the proposed stipulation in
preventing platform emplacement in the most sensitive areas of the topographic features of the Gulf of
Mexico.) In any event, the relatively small size of the charge (normally 50 Ib or less) and the fact that the
charge is detonated 5 m below the mudline would serve to restrict the impacts to very close to the structure
being removed. The stipulation discussed above would preclude platform installation in the No Activity Zone,
thus preventing adverse effects from nearby removals. It is unlikely that more distant removals would impact
the biota of the banks.

Base Case Analysis

Fifteen of the 16 topographic features of the Central Gulf are located in Subarea C-2; 1 is in C-3 (in both
cases they occupy a very small portion of the entire area). Thus, these communities will not be exposed to the
full level of the projected impact-producing factors of Table IV-2; the amounts of wastes discharged in the
vicinity of a bank will be some very small fraction of those shown in Table IV-2,

As noted above, the proposed Topographic Features Stipulation would serve to eliminate most of the
potential impacts to the biota of the banks from oil and gas operations. The impact-producing factors that
could still affect the banks from operations outside the No Activity Zones are drilling effluent discharges,
blowouts, and oil spills.

With the inclusion of the proposed Topographic Features Stipulation, no discharges of drilling effluents,
including produced water, would take place within the No Activity Zones; discharges in areas of 1,000 m, 1,
3, or 4 miles, depending on the bank, around the No Activity Zone would be shunted to within 10 m of the
bottom. This procedure would essentially eliminate the threat of drilling effluents reaching the biota of the
bank; however, there may be some small risk of such effluents and produced waters reaching the bank. For
purposes of this analysis, it is assumed that such impacts would occur 5-10 times during the life of this proposal;
the severity of such impacts is judged to be such that there may be a loss of a few elements at the regional or
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local scale, but no interference to the general system performance. Recovery of the system to pre-interference
conditions is rapid.

Blowouts seldom occur (see Section IV.A.2.d.(8) and below), and with the application of the proposed
stipulation, none can occur within the No Activity Zones. Blowouts outside the No Activity Zones are unlikely
to have an impact on the biota of the banks. Since only one blowout is assumed to occur in each of Subareas
C-2 and C-3, where the banks are found, for purposes of this analysis, a blowout in the vicinity of a topographic
feature is not expected to occur during the life of this proposal. If one were to occur, it may cause the loss of
a few elements at the local scale, but no interference to the general system performance would occur, and
recovery of the system to pre-interference conditions would be rapid.

There is an estimated 16 percent chance of one or more oil spills greater than or equal to 1,000 bbl
occurring in the Central Gulf as a result of the proposed action (Base Case) (Table IV-19), and it is assumed
that 21 spills of greater than 1 and less than or equal to 50 bbl will occur each year. It is further assumed that
there will be one spill of greater than 50 and less than or equal to 1,000 bbl, and one spill of 6,500 bbl is
assumed to occur during the 35-year life of the proposed action (Table IV-2 and Section IV.C.1.). In addition,
itis assumed there will be four spills of diesel oil and other pollutants, the average size of which will be 34 bbl.

(Section IV.C.1.). In the Central Gulf, Sonnier Bank crests the shallowest at 18 m. Therefore, a surface 0il
spill would likely have no impact on the biota of Sonnier Bank or the other topographic features because any
oil that might be driven to 18 m or deeper would be well below the concentrations needed to cause an impact.
However, spills resulting from this proposal are assumed to be subsurface. Such spills are expected to rise to
the surface, and any oil remaining at depth will be swept clear of the banks by currents moving around the
banks (Rezak et al,, 1983). As noted above, there have been only 28 oil spills resulting from blowouts on the
OCS between 1956 and 1989; only 4 blowouts are assumed for the entire CPA over the 35-year of the
proposed action. In the years 1967-1986, there have been only 31 oil spills from pipelines on the OCS, 23 of
which were between 50 and 1,000 bbl and only 8 more than 1,000 bbl (USDOI, MMS, 1988b). Thus, a blowout
is considered very unlikely to occur near a bank. If a seafloor oil spill were to occur, the spill would have to
come into contact with a biologically sensitive feature. The fact that the topographic features are widely
dispersed in the Central Gulf, combined with the probable random nature of spill locations, would serve 1o limit
the extent of damage from any given spill to only one of the sensitive areas. The currents that move around
the banks will steer any spilled oil around the banks rather than directly upon them, lessening impact severity.
Furthermore, the No Activity Zones established by the proposed Topographic Features Stipulation would serve
to keep such occurrences from very near the banks.

Summary

Several impact-producing factors may threaten the communities of the topographic features.

Because of the proposed Topographic Features Stipulation, operational discharges (drilling muds and
cuttings, produced waters) would have little impact on the biota of the banks. Recovery from any impact would
be rapid.

Blowouts may similarly cause damage to benthic biota, but due to the application of the proposed
Topographic Features Stipulation, they would have little impact on the biota of the banks. Recovery from any
impact would be rapid.

Qil spills (there is an estimated 16% chance of an oil spill more than or equal to 1,000 bbl occurring in
the Central Gulf as a result of this proposed action) will cause damage to benthic organisms if the oil contacts
the organisms; such contact is not expected and, because of the proposed Topographic Features Stipulation,
spills would not occur very near to the biota of the banks.

Conclusion

The proposed action is expected to cause little to no damage to the physical integrity, species diversity, or
biological productivity of the habitats of the topographic features of the Gulf of Mexico. Small areas of 5-10
m? would be impacted, and recovery from this damage to pre-impact condition is expected to take less than
2 years, probably on the order of 2-4 weeks.
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Effects of the Base Case Without the Proposed Stipulation

Several impact-producing factors may threaten the communities of the topographic features.

Vessel anchoringand structure emplacement result in physical disturbance of the benthic environment and
are the most likely activities to cause permanent or long-lasting impacts to sensitive offshore habitats, destroying
large amounts of (10's to 100’s of m?) of corals and other reefal organisms. Recovery from damage caused
by such activities may take 10 or more years. Impacts from this factor are considered to be serious and
potentially irreversible.

Operational discharges (drilling muds and cuttings, produced waters) may impact the biota of the banks
due 10 turbidity and sedimentation, resulting in death to benthic organisms in large areas. Recovery from such
damage may take 10 or more years. Impacts from this factor are also considered to be serious and potentially
irreversible. '

Blowouts may similarly cause damage to benthic biota by resuspending sediments, causing turbidity and
sedimentation, and resulting in death to benthic organisms. Recovery from such damage may take up to 10
years. As noted above, only two blowouts are assumed to occur in Subareas C-2 and C-3 where the banks are
found; thus, blowouts are not expected to impact the biota of the banks.

Oil spills will cause damage to benthic organisms if the oil contacts the organisms. As noted above, impacts
from this factor are not considered to be of concern.

Structure removal using explosives (as is generally the case) results in water turbidity, sediment deposition,
and potential explosive shock-wave impacts. Severe damage to benthic organisms could result. Recovery from
such damage could take more than 10 years. Impacts from this factor are considered to be serious.

It follows from the above that activities resulting from this proposal, especially bottom-disturbingactivities,
have a potential for causing serious and potentially irreversible, impacts to the biota of the topographic
features.

High Case Analysis

Higher oil and gas activity may be expected near the topographic features of the Central Gulf as a result
of the High Case scenario. The biota of the topographic features would be subject to the same impact-
producing factors as in the Base Case--discharges associated with drilling, blowouts, and oil spills. As in the
Base Case, the topographic features are found only in Subareas C-2 and C-3. Thus, these communities will
not be exposed to the full level of the projected impact-producing factors of Table IV-2; the amounts of water
discharged in the vicinity of a bank will be some very small fraction of those shown in Table IV-2.

As noted above, the proposed Topographic Features Stipulation would serve to eliminate most of the
potential impacts to the biota of the banks from oil and gas operations.

Because of the proposed Topographic Features Stipulation, operational discharges (drilling muds and
cuttings, produced waters) would have little impact on the biota of the banks. Recovery from any impact would
be rapid.

Blowouts may similarly cause damage to benthic biota, but due to the application of the proposed
Topographic Features Stipulation, they would have little impact on the biota of the banks. Recovery from any
impact would be rapid.

There is an estimated 32 percent chance of one or more an oil spills greater than or equal to 1,000 bbl
occurring in the Central Gulf as a result of the High Case (Table 1V-19). It is also assumed that 47 spills of
greater than 1 and less than or equal to 50 bbl and that 2 spills greater than 50 and less than 1,000 bbl will
occur during the 35-year life of the proposed action. In addition, it is assumed there will be 23 spills of diesel
oil and other pollutants, the average size of which will be only 34 bbl (Table IV-2). It is assumed that one oil
spill of 6,500 bbl will occur (Section IV.C.1.). As with the Base Case, the widely dispersed nature of the banks,
the depths of the banks, and the currents at the banks are expected to prevent oil from impacting the banks.
Therefore, it is expected that no spills of any size will contact the biota of the topographic features.
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Conclusion

The High Case scenario is expected to cause little to no damage to the physical integrity, species diversity,
or biological productivity of the habitats of the topographic features of the Gulf of Mexico. Small areas of 5-10
m? would be impacted, and recovery from this damage to pre-impact conditions is expected to take less than
2 years, probably on the order of 2-4 weeks.

(3) Impacts on Water Quality

Sections providing supportive material for the water quality analysis include Sections ITLA.6. (description
of water quality), IV.A.2. (OCS infrastructure, activities, and impacts), IV.B.6. (major sources of oil
contamination in the Gulf of Mexico), and IV.C.2. (oil spills-haracteristics, fates, and effects).

Coastal and Estuarine Waters

Riverine flows into the Gulf of Mexico determine estuarine and nearshore water quality, with the
Mississippi River being the most significant source of pollution to this region. Major point sources along the
Gulf Coast include the petrochemical industry, hazardous waste sites and disposal facilities, agricultural and
livestock farming, manufacturing industry activities, fossil fuel and nuclear power plant operations, pulp and
paper mill plants, commercial and recreational fishing, municipal wastewater treatment, and maritime shipping
activities. The coastal portion of the north-central Gulf of Mexico (primarily Louisiana) is characterized by
water quality problems resulting from the discharge or release of industrial and domestic wastes. A more
detailed discussion of the Gulf's coastal and estuarine water quality is presented in Section IILB.6.

Water quality in coastal and estuarine areas adjacent to the CPA may be altered by a number of OCS-
related activities resulting from proposed Sale 142. These include routine point and nonpointsource discharges
from onshore support facilities; discharges from associated support vessel traffic; canal maintenance dredging
and pipeline emplacement actions; produced waters discharges; onshore disposal of OCS-generated, oil-field
wastes; and oil and chemical spills greater than 50 bbl from both onshore and offshore OCS support activities.

The construction and operation of onshore facilities supporting OCS activities in the Gulf may impact
coastal and nearshore water quality by routine point and nonpoint source pollution. Increased effluent
discharges from OCS support facilities may contribute to point source pollution within coastal areas. These
effluents are commonly discharged into surface waters after treatment. The degree of environmental damage
will be related to the toxic nature of the discharge, the biota present, and the characteristics of the receiving
waters. Likewise, runoff from existing OCS facilities is extensive and can have significant impacts to the
surroundingarea. Runoff from these facilities is likely to contain oil, brine, particulatc matter, heavy metals,
petroleum products, process chemicals, and soluble inorganic and organic compounds leached from the soil
surface (NERBC, 1976). Aside from adding contaminants to coastal waters, runoff from such facilities may
alter circulation in wetland areas and may affect flushing rates and salinity gradients.

Water quality may be degraded from bilge and ballast water discharges, contaminants in antifouling ship
paints released to surrounding waters, discharges of treated sanitary and domestic wastes, discharge of solid
wastes, and chronic spills from support vessels. Spills greater than or equal to 1,000 bbl may also occur in
connection with the offloading and onloading of crude from shuttle tankering and barging activities and from
fueling activities associated with supply boat support.

Dredging operations for navigation channel constructionand maintenance result in the release of sediments
into the water column, resulting in short-term, localized impacts. Navigation channels serve as routes for vessel
traffic traveling between OCS and onshore service and supply bases. These are also traversed by barges
carrying oil from the OCS or between terminals and may be used to transport pipelines and platforms to the
OCS. Likewise, pipeline landfalls and pipeline excavation and burial techniques cause increased disturbances
of bottom sediments and water column turbidities. Such increases have a nominal effect on the productivity
of phytoplankton and may inhibit the respiratory and feeding mechanisms of numerous benthic and pelagic
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marine organisms within the area of disturbance. These activities could result in the resuspension of settled
pollutants, heavy metals, and pesticides, if present.

Boesch and Rabalais (1989a) estimated 434,772 bbl of OCS produced waters are discharged daily into
Louisiana coastal waters. These discharges originated from 16 separation facilities located in salt marsh
environments along Louisiana’s coastline (of the 53 separation facilities located within Louisiana, 16 were
known to discharge substantial amounts of produced waters). These 16 facilities occupy 11 sites. Rabalais et
al. (1991) updated the statistics of the earlier 1989 study. These revised estimates indicate that 253,994 bbl/day,
or 25 percent, of all OCS produced waters are piped ashore for separation and treatment. Produced waters
are commonly characterized as those waters and particulate matter brought to the surface during oil and gas
production. The amount and characteristics of these waters are highly dependent on the method of production,
field characteristics, and location. These waters may contain high levels of total dissolved solids, oxygen-
demanding wastes, toxic metals, oil and grease contaminants, and naturally occurring radionuclides. In March
1991, the Louisiana State Legislature approved regulations banning the discharge, into State waters, of all oil
and gas activity-derived wastewaters (primarily produced waters). The State’s effluent guideline standards have
been revised such that there shall be no discharge of produced waters into State waters after January 1, 1995,
unless authorized in an approved elimination schedule or are in effluent limitation compliance.

A large portion of the wastes generated from offshore oil and gas exploration and development activities
is discharged directly into surrounding offshore waters. In addition to the wastes discharged offshore, a number
of wastes are brought ashore for disposal. These include some drilling muds, liquid wastes, fracking fluids,
emulsifiers, workover fluids, biocides, mud additives, etc. Once ashore, many of these wastes are transported
via truck to adjacent parishes, counties, or even to other States for off-site storage and disposal. Disposal of
such wastes is accomplished through a wide variety of methods, including reinjection, containment in surface
impoundments, land application, landfill, and burial. Improper storage or disposal of drums, containing
solvents, corrosion inhibitors, and biocides used in drilling operations, also presents a potential for
environmental problems. Likewise, the improper design and management of storage tanks and multi-purpose
waste pits at commercial oil-field disposal facilities pose to adversely impact surrounding surface and ground
waters and wetland areas. Discarded oil-field equipment may also pose an environmental threat to areas
surrounding storage sites, cleaning sites, scrap yards, and metal reclamation yards. Surfaces of production
tubing, holding tanks, separators, heater treaters, and other like equipment may be contaminated with scale
material containing naturally occurring radioactive material (NORM).

Bohlinger (1990) indicated that workers employed at oil field pipe and cleaning facilities may be exposed
to potential health risks associated with inhalation and/or ingestion of dust particles containing elevated levels
of alpha-emitting radionuclides. Furthermore, the potential exists for radium-226 to enter both aquatic and
terrestrial food chains due to lax disposal requirements. Bohlinger further indicated that the health risks and
environmental consequences associated with the disposal of NORM-contaminated oil-field wastes are largely
unknown at this time. According to Louisiana’s Department of Environmental Quality, NORM-contaminated
wastes are placed in Department of Transportation approved 55-gallon waste disposal drums. As indicated
above, improper storage of these drums and contaminated equipment presents the potential for causing adverse
impacts to waters surrounding these sites, primarily from surface runoff. (See Sections 1V.A.2.d.(5) and
IV.A3.c.(4) for more detailed discussions of NORM and solid-waste disposal practices.)

Oil spills constitute one of the most visible forms of pollution. Once spilled, the oil's chemistry is altered
by a number of processes that modify its characteristics in water (Section IV.C.2.). Significant deterioration
of nearshore water quality would occur proximate to a continuous source of oil and would continue until the
source were removed. The impact to water quality from spills greater than or equal to 1,000 bbl is expected
to result in a disturbance of sufficient severity to alier water during the year of impact. In the case of spills
less than 1,000 bbl but greater than 50 bbl, there would be some change in water parameters before cleanup,
but no effect to water users would occur afterwards. If a slick from an OCS oil spill greater than or equal to
1,000 bbl were to reach or occur in protected bays or wetland arcas, the dissipating factors reducing its
concentration in water would be slower due to the low energy of such areas and the thickness of the oil on
isolated water bodies. Most of the oil would weather, and quantities of hydrocarbons in much of the originally
oiled area would likely return to background levels within several months after the spill occurred. Some of the
oil, however, could be pushed into clumps of marsh vegetation or into protected pools or embayments, resulting
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in thick layers of oil on these water bodies or marsh surfaces. These isolated pools of oil would weather more
slowly, and oil coating the sediments and vegetation might be released into the surrounding water bodies for
a much longer time period.

Base Case Analysis

Under the Base Case analysis, it is expected that the existing onshore infrastructure base in the Central
Gulf is sufficient to support proposed Sale 142 activities and that no new infrastructure will be constructed.
Despite this, point and nonpointsource discharges (Section IV.A.3.c.) occurring from existing onshore support
facilities may impact coastal and nearshore water quality. Most of the OCS support infrastructure located in
the CPA exists in coastal Louisiana, and it is here that surface-water contamination from these facilities will
occur. Waters near support facilities may be expected to be contaminated with oily substances and oil-field
wastes from point source effluent discharges and small chronic spills. For the purpose of this analysis, chronic
spills and chronic point source contamination are examined together with nonpoint source runoff. Section
IV.C.1. provides assumptions for spills from OCS facilities. Itis assumed that fewer than 10 spills (greater than
1 but less than or equal to 50 bbl) are assumed to result from OCS sale-related activities in the coastal zone,
primarily within Louisiana. It is further assumed that 21 spills of this size class are assumed to result from
proposed offshore sale-related activities in the CPA (Table IV-2), but few of these spills will contact the
coastline. Petroleum hydrocarbons introduced into marine and coastal waters would have varied effects
depending on the resource impacted, stage of weathering, and local physical and meteorological parameters.
Some crude oil components are highly toxic and may cause damage to marine organisms. This toxicity is
directly proportional to the crude’s aromatic content (Geraci and St. Aubin, 1988). Lower molecular weight
hydrocarbon compounds (benzene, toluene, etc.) are considered acutely toxic, but are rapidly lost through
evaporation and dissolution during the first days of a spill (Wheeler, 1978). Normal weathering processes
encountered by oil spilled in open waters tend to detoxify its components, changing the oil’s composition. The
oxidized derivatives of petroleum hydrocarbons generated during weathering have been shown to be more
water soluble than the parent hydrocarbons (Malins et al., 1982a). Boehm and Fiest (1982) indicated that the
average reported concentrations of oil generally were less than 1 ug/1 for pristine areas, 2-100 ug/1 for spills in
nearshore areas, and 100-800 pg/l in heavily polluted urban areas. Background levels in the Gulf of Mexico
were reported at 0-70 ug/l. In shallow areas, oil may become entrained in suspended particles and bottom
sediments, subsequently being reintroduced into the water column. From these estimates, it is estimated that
the effect of chronic contamination of CPA coastal waters due to the proposed sale would be negligible, with
water characteristics rapidly returning to background levels. These discharges will, however, remain continuous
over the 35-year life of the proposed action.

Table IV-6 provides the number of shuttle tanker trips to each major port, the number of barge trips to
terminals by waterway, and the number of service vessel trips to service bases by waterway, respectively. Up
to 17,600 service vessel trips, 77 barge trips, and 2 shuttle tanker trips are estimated to result from proposed
sale-related activities. The Calcasieu (C-1) and Atchafalaya (C-2) Rivers, Freshwater Bayou (C-1), Vermilion
(C-1) and Terrebonne Bays (C-2), and Mississippi River passes (C-3) of Louisiana are expected to receive the
bulk of sale-related support vessel trips in the CPA. Besides barge trips to and from platforms, some barge
traffic carrying oil from terminals to other terminals or refineries is expected to occur along the Gulf
Intracoastal Waterway and adjoining navigation channels.

Antifouling paints used on boats and tankers have been shown to have toxic effects on some marine biota.
Increased loadings within coastal waters of tributylin and copper compounds contained in antifouling paints
are well documented (Geochemical and Environmental Research Group, 1988; Delfino et al, 1984).
Tributyltin has recently been regulated to decrease the total amounts released into the environment from
marine paints. Without knowing what effects the new regulations will have, but knowing that effects have been
documented and that such discharges will take place on a routine basis for some of the life of the proposed
action, impacts from antifouling paints associated with sale-related marine traffic are assumed to be low.
Ballast and bilge waters from shuttle tankers are assumed to be discharged at onshore reception facilities and
arc not expected to impact coastal water quality. While inshore, service vessels are estimated to discharge
approximately 3,000 liters of bilge water per trip in support of sale-related activities. An estimated 56 million
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liters (4,380 liters/day) will be discharged into coastal waters from vessels supporting the proposed sale
activities. The amountof bilge water discharged from service boats could result in coastal water quality impacts
when discharged into confined waters. Bilge waters may contain toxic petroleum products and metallic
compounds leaked from machinery. Given the small concentrations expected, the continuous nature of the
discharges over the life of the proposal, the widespread nature of the receiving waters, and the assimilative
capacity of water bodies, it is expected that there will be some localized, short-term (up to several weeks)
changes in water quality characteristics from background levels, depending on the length of the affected
channel, flushing rates, etc.

No new navigation channels are expected to be dredged; however, maintenance dredging of major
navigation channels and deepening of some channels to support service vessel traffic are expected to resuit.
Dredging activities are expected to result in localized impacts (primarily elevated water column turbidities)
occurring over the duration of the activities (up to several months). Such activities would preclude some
recreational and commercial uses within the immediate area. The periods for expected dredging operations
will generally allow for the recovery of affected areas between such activities. Impacts from dredging are
expected to be somewhat higher near the mouths of major rivers, where sediment inputs are greater.

No new pipelines or canals are projected to be constructed; 98 percent of the oil and most of the gas
produced will be transported ashore via the existing pipeline network (Table IV-2). Pipelines reduce the need
for barge and truck transport of petroleum and the potential for transfer spills. The environmental effects
associated with chronic pipeline leakage and malfunction are generally considered small (USDOC, NOAA,
1985). Given this and the small percentage of use of the existing pipeline network in support of the proposed
action, impacts from leakage and hydrologic alterations associated with pipelines are considered negligible.

In association with the proposed action, the amount of OCS produced water estimated (o be transported
ashore in the CPA for separation, treatment, and disposal is approximately 34 MMbbl. Annually this equates
1o 0.97 MMbbl or approximately 2,660 bbl per day. As indicated previously, the new Louisiana regulations
banning produced water discharges require such discharges to cease after January 1, 1995, unless they are on
an approved elimination schedule or are in effluent limitation compliance. The assumption, based on the new
regulations and discussions with OCS produced-water separation facility operators, is that these sites will either
discontinue their operations, employ reinjection methods, modify existing operations and pipe the treated
waters back offshore, or discharge the treated waters into the Mississippi River (at select sites). Therefore,
the disposal of sale-related produced waters onshore is not expected to impact coastal and riearshore waters.

It is assumed the 18 percent of the drilling muds (744,000 bbl) associated with sale-related drilling activities
and 69,000 bbl of produced sand will be brought ashore for disposal (Table IV-4). The improper storage and
disposal of such oil-field wastes and contaminated oil-field equipment could result in adverse impacts to
surface- and ground-waters in proximity to disposal facilities, cleaning sites, and scrap yards. Many of these
wastes may be contaminated by NORM (Section 1V.A.2.d.(5)). Improper design and maintenance of such
facilities could result in adverse impacts to these waters (Section IV.A.3.c.(4)). The quantities of many wastes
attributable to OCS activities, and more specifically the proposed action, are largely unknown, as are the
associated environmental consequences and health risks. However, study efforts are underway by Federal and
State governmental agencies and the oil and gas industry to gather information on NORM, including its fate
and effects and its disposal and treatment alternatives.

The OSRA model (Table IV-21) indicates a very low chance (2%) of an oil spill greater than or equal to
1,000 bbl occurring from OCS operations and contacting land along the CPA coastline within 10 days. One
oil spill of this size class is assumed to occur from the proposed action, but it will not contact nearshore open
waters (Section IV.C.1.). It is further assumed that one oil spill greater than 50 and less than 1,000 bbl could
occur from sale-related activities in the CPA; however, this spill will not contact the coastline. It should be
noted that there could be some effects from residual weathered oil reaching coastal waters following a major
spill event. Impacts from low-level contamination were discussed earlier. Less than 10 oil spills greater than
1 and less than or equal to 50 bbl are assumed to occur in coastal waters from OCS pipelines crossing coastal
and nearshore areas or from sale-related shuttle tankering or barging activities (Table IV-4). Petroleum
hydrocarbons introduced into marine and coastal waters may have varied effects depending on the resource
impacted, stage of weathering, and local physical and meteorological conditions. Some crude oil components
are highly toxic and may cause damage to marine organisms due to the crude’s aromatic content. It is expected
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that normal weathering processes will degrade the oil by breaking down its toxic components. Background
levels in the Gulf of Mexico were reported at 0-70 ug/l. In shallow areas, oil may become entrained in
suspended particles and bottom sediments and be subsequently reintroduced into the water column. Given
these estimates and the frequent nature of spills over the life of the proposal, the effect of hydrocarbon
contamination on the Gulf’s coastal waters due to the proposed action is considered negligible, with water
characteristics rapidly returning to background levels within several days to weeks.

Summary

All existing onshore infrastructure and associated coastal activities occurring in support of proposed Sale
142 will contribute to the degradation of regional coastal and nearshore water quality to a minor extent because
each activity provides a low measure of continuous contamination and because discharge locations are
widespread, particularly in the Mississippi Deltaic area of Louisiana. Process, cooling, boiler, and sewage water
effluents will be discharged through the use of the existing infrastructure and facilities. Because of the new
Louisiana regulations banning the discharge of produced waters into State waters, the onshore separation,
treatment, and disposal of approximately 34 MMbbl of OCS produced water are not expected to impact coastal
and nearshore water quality. Wastes and contaminated equipment from offshore will be brought ashore for
disposal and storage. Adverse impacts could occur to surface and groundwater in proximity to improperly
designed and maintained disposal sites and facilities. Maintenance dredging is expected to take place every
one or two years and will result in short-term, low-level impacts to the surrounding waters. The OCS-related
vessel traffic is likely to impact water quality through routine releases of bilge and ballast waters, chronic fuel
and tank spills, trash, and low-level releases of the contaminants in antifouling paints. The improper storage
and disposal of oil-field wastes and contaminated oil-field equipment would adversely impact surface and
ground waters in proximity to disposal facilities, cleaning sites, and scrap yards. Surface and groundwater in
proximity to improperly designed and maintained disposal sites and facilities could be adversely impacted with
elevated concentrations of arsenic, chromium, zinc, cadmium, mercury, lead, barium, penta-chlorophenol,
naphthalene, benzene, toluene, and radium.

One oil spill greater than or equal to 1,000 bbl and 1 oil spill greater than 50 bbl and less than 1,000 bbl
are assumed to occur, but not assumed to contact coastal and nearshore waters. An additional31 spills greater
than 1 but less than or equal to 50 bbl are assumed to result from OCS sale-related activities both in the
coastal zone and from offshore. Of these, fewer than 10 associated with onshore support and vessel activities
are assumed to occur in coastal waters. Sale-related spills will introduce oil into nearshore waters, creating
elevated hydrocarbon levels (up to 100+ ug/l) within affected waters. Much of the oil will be dispersed
throughout the water column over several days to weeks. In shallow areas, oil may become entrained in
suspended particles and bottom sediments. Spills would affect water uses for up to several weeks, and then
only near the source of the slick. Therefore, the effect of chronic contamination of CPA coastal waters due
to the proposed sale is considered negligible, with water characteristics rapidly returning to background levels.

Marine Waters

The Gulf of Mexico is a semi-enclosed water body with oceanic inputs through the Yucatan Channel via
the Caribbean and with principal outflow through the Straits of Florida. As previously noted, the presence of
the Mississippi River, as well as a host of other major drainage systems, strongly influences the northern Gulf
of Mexico’s marine water quality. Drainage from approximately two-thirds of the area of the United States
and more than one-half the area of Mexico empties into the Gulf. This large amount of runoff, with its
nonoceanic composition, mixes into the surface water of the northwestern Gulf and makes the chemistry of
parts of this system quite different from that of the open ocean. Degradation of the Gulf’s marine waters is
associated with coastal runoff, riverine inputs, and effluent discharges from offshore enterprises consisting of
OCS activities and marine transportation.

Effluents from normal offshore oil and gas operations are complex and may be transformed chemically,
biologically, or through radioactive decay when introduced into the marine environment. These wastes may
be dissolved and form new substances or may be mixed vertically and horizontally in the water column by
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small-scale turbulence or large-scale currents, and they may precipitate to the bottom and be absorbed by
bottom sediments or be recycled by these same processes. This series of transformations will govern a waste’s
transport through the water column and its effect on marine organisms. The biological effects may be on
individual organism populations, or entire ecosystems, with both long-term and short-term consequences. The
method of disposal into the environment, as well as the chemical properties of each source, will influence a
waste’s distribution throughout the Gulf.

The impact-producing factors leading to water quality degradation resulting from offshore OCS oil and gas
operations include the resuspension of bottom sediments through exploration and development activities,
pipeline construction, and platform-removal operations; the discharge of deck drainage, sanitary and domestic
wastes, produced waters, drilling muds and cuttings and workover fluids; and accidental hydrocarbondischarges
due to spills, blowouts, or pipeline leaks. These factors are more thoroughly discussed in Section IV.A.2.

Drilling, platform construction, and pipelaying activities increase water column turbidity by resuspending
bottom sediments. Such increases would only nominally impact the productivity of phytoplankton, but may
temporarily inhibit the respiratory and feeding mechanisms of numerous benthic and pelagic marine organisms
within the affected area.

Aside from creating increased water column turbidity, explosive platform removal may adversely impact
water quality by releasing explosive by-products into the water column upon detonation of charges to sever the
legs and pilings of a structure. These by-products may be gaseous, liquid, or solid, and may be soluble or
insoluble in water. In the case of a water surface burst (for scare charges), virtually all of the products become
airborne. Significant changes take place in surface effects when the explosion depth is increased, although the
gaseous products are ejected into the air by even relatively deep explosions. In this case, the gaseous products
form a spherical bubble that rises to the surface, resulting in the ejection of most of the gases.

The discharge of treated sanitary wastes from rigs and platforms will increase levels of suspended solids,
nutrients, chlorine, and biological oxygen demand (BOD) in a small area near the point of discharge. These
constituents are quickly diluted when discharged into the open Gulf. Treated deck drainage and domestic
wastes, most of which are taken ashore for proper disposal at an approved site, are minor discharges of no
consequence to offshore water quality.

The discharge of drilling muds and cuttings may degrade the quality of the waters immediately surrounding
discharge points. Continuous discharges (while drilling is in progress) may come from the solids control
equipment on each platform, Bulk discharges at high rates of discharge (80-110 m’/h) and lasting for a period
of 20 minutes to 3 hours (Mors et al., 1982; Petrazzuolo, 1981), may take place once or twice during the drilling
of a well. The physical fates and biological effects of drilling discharges have been the subjects of considerable
study (e.g., NRC, 1983; IMCO et al,, 1969; Neff, 1981; Petrazzuolo, 1981; Menzie, 1983; Ecomar, Inc., 1980;
Zingula, 1975; Symposium, 1930; Workshop, 1983). The consensus of this work is that such resuspension has
oaly a short-term local effect of a very limited nature. When discharged into the surrounding offshore waters,
drilling muds may create turbidity plumes several hundred meters in length. If encountered in the very high
concentrations found at the discharge source, suspended solids associated with these discharges may cause
mortality in sensitive species and juveniles by clogging and damaging gill epithelia. Benthic infauna may be
affected by smothering and by the change of bottom sediment characteristics. Studies indicate that these
impacts are restricted to an area within 300-500 m of the discharge site. Dilution is extremely rapid in offshore
waters. A 1983 NRC study suggests that, for routine oil and gas discharges, the various components measured,
including turbidity, are at background levels by a distance of 1,000 m. The findings of several studies (NRC,
1983; Symposium, 1980; Neff, 1981; Petrazzuolo, 1981; Menzie, 1982; among others) suggest that the
environmental impacts of drilling discharges to OCS offshore water quality are few, restricted to a small area,
and temporary. Most water-based drilling fluids are slightly toxic or nontoxic. Toxicity is not of concern at the
concentrations found in the field at distances greater than 200-500 m from the discharge point. Much of the
toxicity of the aqueous fraction of drilling fluids appears to be attributable to volatile organic components,
including petroleum hydrocarbons and by-products of lignite and lignosulfonate. )

Produced water constitutes the largest single source of materials discharged into the Gulf during normal
oil and gas operations. Most of the produced waters generated from the proposal will be discharged directly
to the surface waters surrounding the individual production installation; however, in some instances, produced
waters will be piped ashore and treated for further disposal below ground (reinjection) or discharged in the
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Mississippi River (Section IV.A.3.c.(4)). The effects of produced waters on marine flora and fauna have been
examined in numerous case studies of existing production fields (Section IV.A.2.d.(5)). According to the
findings of investigators, the expected effects of these discharges on offshore water quality will be limited to
an area in proximity to the discharge source. Higher concentrations of trace metals, salinity, temperature,
organic compounds, radionuclides, and lower dissolved oxygen may be present near the discharge source.
Although the distance required to reach backgroundlevels will vary, according to the volume and characteristics
of each discharge, many investigators suggest that these levels are reached within a few to several hundred (200
m) meters of the source (Section IV.B.1.b.(4)(e)). All investigators agree that rapid dilution and turbulence
at the source limit the zone affected by these properties.

Contaminants from oil- and gas-related marine transportation activities may enter the Gulf as a result of
routine operational discharges or accidental spills. Activities in support of the proposed action, consisting of
supply boat and shuttle tanker traffic, would routinely discharge pollutants consisting of domestic waste
products, such as sewage, food waste, and trash or debris, in very small amounts.

Qil spills present a threat to the water quality of any area contacted by oil. Petroleum hydrocarbons
introduced into marine waters as a result of such a spill may have varied effects on the local biota, with impacts
ranging from negligible to very high, depending on the resource impacted, weathering, and the local physical
and meteorological parameters. Normal weathering processes tend to render the spilled oil less toxic by
breaking down its toxic components. Wind and currents would rapidly disperse oil released on the surface.
Section IV.C.2 provides an in-depth discussion on the fates and effects of spilled oil.

Base Case Analysis

Table IV-2 indicates that, under the Base Case scenario, the addition of 340 exploration and delineation
wells, 250 development wells, 30 platform complexes, and up to 240 km of pipe gathering lines is estimated
for the CPA. As a result, an estimated 318 MMbbl of produced waters, 4.1 MMbb! of drilling muds, 0.98
MMbbl of drill cuttings, 69,000 bbl of produced sand, and 787,000 m?* of treated sanitary and domestic wastes
may be expected to be generated from the proposed action.

Immediate effects would be brought about by increased drilling, construction, and pipelaying activitics,
increasing water column turbidities in affected offshore waters. Pipeline construction activities may result in
the resuspension of some 320,000 m? of sediment during the installation of 64 km of pipelines in water depths
of 61 m (200 ft) and less. Offshore Subarea C-1 will support the greatest portion of sale-related pipeline burial
activities (48 km) and associated sediment resuspension (240,000 m*) (Table IV-2). Pipeline construction
activities may result in the resuspension of settled pollutants, toxic heavy metals, and pesticides, if present. The
magnitude and extent of turbidity increases would depend on the hydrographic parameters of the area, nature
and duration of the activity, and bottom-material size and composition. Sediments are known to contain the
major fraction of trace metals, chlorinated hydrocarbons, and nutrients in aquatic environments. Considering
the very low levels of trace metals found in the present-day ocean, despite the continuous output from land
sources, sediments serve as a permanent sink for trace metals, etc. Chen et al. (1976) indicated that concerns
regarding the release of significant quantities of toxic materials into solution during dredging operations and
disposal are unfounded. Their studies indicate that while some trace metals may be released in the parts-per-
billion range, others show no release pattern. Most of the concentrations in the soluble phase are well below
the allowable concentration levels of the ocean water discharge standards. It was pointed out that trace metals
and chlorinated hydrocarbons associated with organics and suspended particles released may present an
unknown effect. For the purpose of this analysis, the frequency of activities resulting in resuspension of
sediment is judged to occur nearly continuously throughout much of the northwestern and north-central Gulf
of Mexico. However, the severity of impacts would result only in some water quality parameters (primarily
increased water column turbidities) changing from background levels, and then only to a distance of 1,000 m
from the activity.

Aside from creating increased water column turbidity, explosive platform removal may adversely impact
water quality by releasing explosive by-products into the water column upon detonation of charges to sever the
legs and pilings of a structure. Twenty platforms associated with the proposal are assumed to be removed by
explosive methods (Table IV-2). The by-products of these events may be gaseous, liquid, or solid, and may
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be soluble or insoluble in water. Virtually all of the products become airborne in the case of a water surface
burst (for scare charges), even from relatively deep explosions. In the latter, the gaseous products form a
spherical bubble that rises to the surface, resulting in the ejection of most of the gases. The magnitude and
extent of turbidity increases would depend upon several hydrographic parameters, the duration of the activity,
and bottom-material size and composition. The consensus of this work is that such resuspension has only a
short-term local effect of a very limited nature. Because most of the gases are ejected into the air during rig
removal (by explosive means), the very small amounts that remain in the water column should either be
dissolved or dispersed so rapidly that water quality in the area would not be seriously affected.

The discharge of 787,000 m® of treated sanitary and domestic wastes from the various rigs and platforms
will increase levels of suspended solids (14-550 mg/1), nutrients, chlorine, and BOD near the point of discharge.
The volume and concentration of such wastes will vary widely over time, occupancy, platform characteristics,
and operational situation. Properly operating biological treatment systems at these facilities have effluents
containing less than 150 mg/l of suspended solids. These are considered minor discharges and are quickly
diluted. The impact to offshore water quality from sale-related, treated sanitary and domestic waste discharges
will be negligible, occurring within a few meters of the discharge source.

Up to 317 MMbbl of produced waters are estimated to result from the proposed action. Of this, 284
MMbbl will be disposed of offshore (Table IV-2). Average annual estimates equate to 16 MMbbl, or
approximately 43,000 bbl per day. Offshore Subareas C-3 and C4 will receive the greatest number of these
discharges with approximately 109 MMbbl and 123 MMbbl, respectively (Table IV-2). Analysis of the findings
of numerous investigators (e.g., Mackin, 1973; Gallaway, 1980; Bender et al., 1979; Reid, 1980), indicates that
the estimated effects of these discharges on offshore water quality will be limited to an area in proximity to the
discharge source. Higher concentrations of trace metals, salinity, temperature, organic compounds, and
radionuclides, and lower dissolved oxygen may be present near the discharge source. Although the distance
required to reach background levels will vary according to the volume and characteristics of each discharge,
investigators suggest that these levels are reached within a few hundred meters of the source (Section
IV.B.1.b.(4)(c)). They agree that rapid dilution and turbulence at the source limit the zone affected by these
properties. Because of the continuous nature of oil and gas activities within the northwestern and north-central
Gulf of Mexico, the frequency of produced-water discharges is judged to be somewhat continuously throughout
these areas. (Variable discharge volumes will be released continuously throughout the duration of any oil and
gas production operation.) The proposed produced-water discharges will be rapidly diluted within the
immediate vicinity of the discharge source. Significant increases in water concentrations of dissolved and
particulate hydrocarbonsand trace metals are not expected outside the initial mixing zone or immediate vicinity
of the discharge source. Within the mixing zone of the discharge, long-term effects to water column processes,
consisting of localized increases in particulate metal and soluble lower molecular weight hydrocarbon (e.g.,
benzene, toluene, and xylenes) concentrations, may be implicated. Trace metals and hydrocarbons associated
with the discharge may be deposited within sediments near the discharge point. '

Some 4.1 MMbbl of drilling muds and 988,000 bbl of drill cuttings are estimated to result from drilling
activities associated with the proposed action (Table IV-2). Peak-year estimates are on the order of 563,000
bbl of drilling muds and 140,000 bbl of. drill cuttings (Table IV-2). Drilling muds and cuttings are routinely
discharged into offshore waters and are regulated by NPDES permits. As with produced-water discharges,
offshore Subareas C-3 and C-4 would receive the greatest percentage are of these potential discharges. An
estimated 1.43 MMbbl of drilling muds and 344,000 bbl of cuttings could be generated in offshore Subarea C-3,
whereas in offshore Subarea C4 an estimated 1.64 MMbbl of drilling muds and 393,000 bbl of cuttings could
be generated. It is assumed that 18 percent of these drilling muds (744,000 bbl) would be brought ashore for
disposal. Some 69,000 bbl of produced sands are estimated to be produced in the CPA from the proposed
activities. However, these will not be discharged into offshore waters, but rather brought ashore for disposal.
As with produced-water discharges, because of the continuous nature of oil and gas activities in the CPA, the
frequency of drilling mud and cutting discharges is judged to be nearly continuously throughout this area. From
the work of the investigators cited and previous monitoring studies, it can be concluded that the proposed
discharge of drilling fluids and cuttings would encounter rapid dispersion in marine waters. Discharge plumes
will be diluted to background levels within a period of several hours and/or within several hundred to 1,000 m
of the discharge source. The accumulation of toxic trace metals and hydrocarbons in exposed shelf waters,
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due to periodic releases of water-based generic muds and cuttings, is unlikely, and the long-term degradation
of the water column from such discharges is nota major concern. Few effects are expected to most water uses
from drilling muds and cutting discharges and then only in an area near the source.

Crude oils contain thousands of different compounds. Hydrocarbons account for up to 98 percent of the
total composition. Crude oils often contain wide concentrations of trace metals consisting of nickel, vanadium,
iron, sodium, calcium, copper, and uranium. Petroleum hydrocarbons introduced into marine waters may have
varied effects on the local biota with impact severity depending on the resource impacted, stage of weathering,
and local physical and meteorological conditions. Oil released on the surface will be rapidly dispersed by the
action of winds and currents, resulting in rapid transport, whereas for a subsurface spill, some of the oil would
be distributed throughout the water column. It is assumed that one subsurface oil spill greater than or equal
to 1,000 bbl, one subsurface oil spill greater than 50 and less than 1,000 bbl, and approximately 21 spills greater
than or equal to 1 bbl and less than or equal to S0 bbl will occur from program-related activities offshore in
the CPA. In addition, 10 spills (diesel and oil-based drilling muds) are assumed to occur. The introduction
of oil into offshore waters will create elevated hydrocarbon levels (up to 100+ ug/l) within affected waters.
Much of the oil will be dispersed throughout the water column over several days to weeks. Little effect on
offshore water use is expected, and then only on an area near the source or slick.

Summary

Based on a review of projected sale-related support activities, the estimate is that offshore Subarea C-1
would receive the greatest portion of pipeline burial activities, whereas offshore Subareas C-3 and C-4 would
receive the largest amounts of operational discharges. Immediate effects would be brought about by increased
drilling, construction, and pipelaying activities, causing an increase in water column turbidities (lasting for
several hours with mud discharges, and several weeks with dredging-pipelaying activities) to the affected
offshore waters. The magnitude and extent of turbidity increases would depend on the hydrographic
parameters of the area, nature, and duration of the activity, and bottom-material particle size and composition.
Because of the continuous nature of oil and gas activities in the CPA, the frequency of drilling mud and cutting
and produced water discharges is judged to be nearly continuouslythroughoutthese areas. Proposed produced-
water discharges will be rapidly diluted within the immediate vicinity of the discharge source. Significant
increases in water concentrations of dissolved and particulate hydrocarbons and trace metals are not expected
outside the initial mixing zone or the immediate vicinity of the discharge source. Higher concentrations of trace
metals, salinity, temperature, organic compounds,and radionuclides,and lower dissolved oxygen may be present
near the discharge source (200 m). Within the mixing zone of the discharge, long-term effects to water column
processes, consisting of localized increases in particulate metal and soluble lower molecular weight hydrocarbon
(e.g., benzene, toluene, and xylenes) concentrations, may be implicated. Trace metals and hydrocarbons
associated with the discharge may be deposited within sediments near the discharge point. The proposed
discharge of drilling fluids and cuttings would encounter rapid dispersion in marine waters. Discharge plumes
will be diluted to background levels within a period of several hours and/or within several hundred to 1,000
meters of the discharge source. The accumulation of toxic trace metals and hydrocarbons in exposed shelf
waters, due to periodic releases of water-based generic muds and cuttings, is unlikely, and the long-term
degradation of the water column from such discharges is not a major concern. Few effects are anticipated to
most water uses from routine activities and discharges and then only in an area near the source.

Program-related spills will introduce oil into offshore waters and create elevated hydrocarbon levels (up
to 100+ ug/M) within affected waters. Much of the oil will be dispersed throughout the water column over
several days to weeks. Little effect on water use is expected from these spills, and then only in an area near
the source and slick.

Conclusion

An identifiable change to the ambient concentration of one or more water quality parameters will be
evident up to several hundred to 1,000 m from the source and periods lasting up to several weeks in duration
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in marine and coastal waters. Chronic, low-level pollution related to the proposal will occur throughout the
life of the proposed action.

High Case Analysis
Coastal and Estuarine Waters

As indicated in the Base Case, it is expected in the High Case scenario that the existing onshore
infrastructure base in the Gulf is sufficient to support the proposal. Despite this, point and nonpoint source
discharges (Section IV.A.3.c.) occurring from existing onshore support facilities may impact coastal and
nearshore water quality. Most of the OCS support infrastructure located in the CPA exists in coastal Louisiana
and it is here that surface water contamination from these facilities will likely occur. Waters near support
facilities may be expected to be contaminated with oily substances and oil-field wastes from point source
effluent discharges and small chronic spills. For the purpose of this analysis, chronic spills and chronic point
source contamination are examined together with nonpoint source runoff. It is assumed that approximately
57 spills greater than 1 and less than 50 bbl could result in the CPA from activitics associated with the
proposal. Fewer than 10 of these spills, primarily in Louisiana, are assumed in association with onshore sale-
related support activities. It is estimated that 75 percent of these smaller chronic spills would range from 2
to 10 bbl and occur in association with crude and product transfer operations in port areas. Lower molecular
weight hydrocarbon compounds (benzene, toluene, etc.) are considered acutely toxic, but are rapidly lost
through evaporation and dissolution during the first days of a spill (Wheeler, 1978). Normal weathering
processes encountered by oil spilled in open waters tend to detoxify its toxic components. In shallow areas,
oil may become entrained in suspended particles and bottom sediments and subsequently be reintroduced into
the water column. Given these estimates and the frequent nature of spills over the life of the proposal, the
effect of chronic contamination on the Gulf’s coastal waters due to the proposed action is considered negligible,
with water characteristics rapidly returning to background levels.

Over 30,850 service vessel trips, 178 barge trips, and 5 shuttle tanker trips are estimated to result from the
proposed action in the CPA. According to historical data, the Calcasieu (C-1) and Atchafalaya Rivers (C-2),
Freshwater Bayou (C-1), Vermilion Bay (C-1) and Terrebonne Bays (C-2), and the Mississippi River passes
(C-3) of Louisiana are expected to receive the bulk of support vessel trips. Besides barge trips to and from
platforms, some barge traffic carrying oil from terminals to other terminals or refineries is expected 10 occur
along the Gulf Intracoastal Waterway and adjoining navigation channels.

Antifouling paints used on support vessels have been shown to have toxic effects on some marine biota.
Increased loadings within coastal waters of tributyltin and copper compounds contained in antifouling paints
will take place on a routine basis over the life of the proposal. Ballast and bilge waters from shuttle tankers
are assumed to be discharged at onshore reception facilities and are not expected to impact coastal water
quality. While inshore, service vessels are estimated to discharge an average of approximately 3,200 liters of
bilge water per trip in support of sale-related activities. An estimated 98 million liters (approximately 7,600
liters/day) will be discharged into coastal waters from vessels supporting the proposed sale activities (Table I'V-
4). Bilge water may contain toxic petroleum products and metallic compounds leaked from machinery and
could degrade coastal water quality when discharged into confined waters. Given the small concentrations
expected and the continuous and widespread nature of the discharges over the life of the proposal, it is
expected that there will be some localized short-term changes (up to several weeks) in water quality
characteristics from background levels, depending on the length of the affecied channel, flushing rates, etc.

No new navigation channels are expected to be dredged as a result of the proposal. However, maintenance
dredging of major navigation channels and deepening of some channels to support service vessel traffic are
expected. Dredging activities are expected to result in localized impacts (primarily elevated water column
turbidities) occurring over the duration of the activity (up to several months). Such activities would preclude
some recreational and commercial water uses within the immediate area of this activity. The periods for
expected dredging operations will generally allow for the recovery of affected areas between such activities.
Impacts are expected to be somewhat higher in the Mississippi Delta area because of higher sediment inputs.
As with the Base Case, it is estimated that no new onshore pipelines will be constructed due to the proposed
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action. Up to 98 percent of the oil and most of the gas produced will be transported ashore via the existing
onshore pipeline network (Table 1V-2). Pipelines reduce the need for surface vessel transport of petroleum
and the potential for transfer spills. The environmental effects associated with chronic pipeline leakage and
malfunction are generally considered smail (USDOC, NOAA, 1985). Given this and the small percent of usage
of the existing pipeline network in support of the proposed activities, impacts from leakage and hydrologic
alterations associated with pipelines are considered negligible.

As a result of the High Case, the amount of OCS produced water estimated to be transported ashore for
separation, treatment, and disposal is approximately 70.8 MMbbl over the life of the proposal. On the basis
of the new regulations and discussions with OCS produced water site operators, MMS expects that many of
these sites will either discontinue their operations, employ reinjection methods, modify existing operations and
pipe the treated waters back offshore, or discharge the treated waters into the Mississippi River (at select sites).
Therefore, the onshore disposal of sale-related produced waters is not expected to impact coastal and
nearshore water quality.

As discussed under the Base Case, in addition to those wastes discharged offshore, a number of wastes are
brought ashore for disposal. Approximately 1.3 MMbbl of drilling muds and 154,000 bbl of produced sand
from sale-related exploration and production activities would be brought ashore for disposal (Table IV-4). In
addition, discarded oilfield equipment may also pose a potential environmental threat to areas surrounding
storage sites, cleaning sites, scrap yards, and metal reclamation yards. Surfaces of production tubing, holding
tanks, separators, heater treaters, and other like equipment may be contaminated with scale material containing
NORM. The improper storage and disposal of oil-field wastes and contaminated oil-ficld equipment would
adversely impact surface and ground waters in proximity to disposal facilities, cleaning sites, and scrap yards.
Improper design and maintenance of such storage facilitics would result in adverse impacts from elevated levels
of radium-226 contaminating surrounding water bodies and downstream users (human and livestock
consumption, agriculture, etc. (Sections IV.A.2.d.(5) and IV.A.3.c.(4) contain more detailed discussions of
NORM and solid-waste disposal practices).

Under the High Case scenario, it is assumed that 1 subsurface oil spill greater than or equal to 1,000 bbl
would occur from sale-related activities in the CPA. In addition, 2 oil spills greater than 50 and less than 1,000
bbl and 47 spills greater than 1 bbl and less than or equal to 50 bbl could occur from OCS pipeline, platform,
and transportation sources offshore in the CPA. It is assumed that as much as 70 percent of the original
volume of oil from the spill source will be lost within 10 days as a result of weathering processes and offshore
cleanup. It should be noted that there could be some effects from residual weathered oil that could reach
coastal waters following a spill greater than or equal to 1,000 bbl event. Impacts from low-level contamination
were discussed earlier. As indicated, petroleum hydrocarbons introduced into marine and coastal waters may
have varied effects depending on the resource impacted, stage of weathering, and local physical and
meteorological conditions. Some crude oil components are highly toxic and may cause damage 10 marine
organisms due to the crude’s aromatic content. It is expected that normal weathering processes will degrade
the oil by breaking down its toxic components. Background levels in the Gulf of Mexico were reported at 0-70
pg/l. In shallow areas, oil may become entrained in suspended particles and bottom sediments and
subsequently be reintroduced into the water column. Given these estimates and the frequent nature of spills
over the life of the proposal, the effect of hydrocarbon contamination on the Gulf’s coastal waters due to the
proposed action is considered negligible, with water characteristics rapidly returning to background levels within
several days to weeks.

Marine Waters

Table IV-2 indicates that, under the High Case scenario, the addition of 540 exploration and delineation
wells, 520 development wells, 50 platform complexes, and 400 km of pipe gathering lines are estimated for the
CPA. As a result, approximately 661 MMbbl of produced waters, 7.4 MMbbl of drilling muds, 1.7 MMbbl of
drill cuttings, and 1.4 MM m?® of treated sanitary and domestic wastes may be expected to be generated from
the proposed action.

Immediate effects would be brought about by increased drilling, construction, and pipelaying activities,
causing an increase in water column turbidities (lasting for hours with mud discharges, to several weeks with



1V-156

dredging-pipelaying activities) to the affected offshore waters. Installation of an estimated 400 km of new
pipelines offshore will result from sale-related activities. Gulfwide, pipeline construction activities may result
in the resuspension of up to 360,000 m® of sediment during the life of the proposed program (Table IV-2).
All burial activities will occur in water depths of 200 ft and less. Offshore Subarea C-1 will support the greatest
portion of program-related pipeline burial activities (48 km) and associated sediment resuspension (240,000
m?). Pipeline construction activities may result in the resuspension of settled pollutants, toxic heavy metals,
~ and pesticides, if present. The magnitude and extent of turbidity increases would depend on the hydrographic
parameters of the area, nature and duration of the activity, and bottom-material size and composition. For
the purpose of this analysis, the frequency of activities resulting in resuspension of sediment is judged to be
nearly continuously throughout much of the northwestern and north-central Gulf of Mexico. However, the
severity of impacts would result only in some measures of water quality (primarily increased water column
turbidities) changing from background levels, and then only within a distance of 1,000 m from the activity.

Aside from creating increased water column turbidity, explosive platform removal may adversely impact
water quality by releasing explosive by-products into the water column upon detonation of charges to sever the
legs and pilings of a structure. Twenty-four platforms associated with the proposal are assumed to be removed
by explosive methods (Table IV-2). The by-products of these events may be gaseous, liquid, or solid, and may
be soluble or insoluble in water. Virtually all of the products become airborne in the case of a water surface
burst (for scare charges), even from relatively deep explosions. The magnitude and extent of turbidity increases
would depend upon several hydrographic parameters, the duration of the activity, and bottom-material size and
composition. Because most of the gases are ejected into the air during rig removal (by explosive means), the
very small amounts that remain in the water column should either be dissolved or dispersed so rapidly that
water quality in the area would not be seriously affected.

The discharge of 1.4 MMm? of treated sanitary and domestic wastes from the various rigs and platforms
will increase levels of suspended solids (14-550 mg/T), nutrients, chlorine, and BOD near the point of discharge.
The volume and concentration of such wastes will vary widely over time, occupancy, platform characteristics,
and operational situation. Properly operating biological treatment systems at these facilities have effluents
containing less than 150 mg/l of suspended solids. These are considered minor discharges and are quickly
diluted. The impact to offshore water quality from program-related, treated sanitary and domestic waste
discharges will be negligible, occurring within a few meters of the discharge source.

Up to 661 MMbbl of produced waters are estimated to result from the High Case (Table IV-2). Of this,
592 MMbbl will be discharged offshore. Offshore Subareas C-3 and C4 will receive the greatest number of
these discharges with 161 MMbbl and 269 MMbbl, respectively, over the life of the proposal. The findings of
numerous investigators (e.g., Mackin, 1973; Gallaway, 1980; Bender et aL, 1979; Reid, 1980) lead MMS to
expect the effects of these discharges on offshore water quality to be limited to an area in proximity to the
discharge source. Higher concentrations of trace metals, salinity, temperature, organic compounds, and
radionuclides,and lower dissolved oxygen may be present near the discharge source. Because of the continuous
nature of oil and gas activities in the northwestern and north-central Gulf of Mexico, the frequency of produced
water discharges is judged to be nearly continuously throughout these areas. The assumption, based on the
work of the investigators cited and historical data, is that the produced-water discharges resulting from this
proposal will be rapidly diluted within the immediate vicinity of the discharge source. Significant increases in
water concentrations of dissoived and particulate hydrocarbons and trace metals are not expected outside the
initial mixing zone or immediate vicinity of the discharge source. Within the mixing zone of the discharge, long-
term effects to water column processes, consisting of localized increases in particulate metal and soluble lower
molecular weight hydrocarbons (e.g., benzene, toluene, and xylenes) concentrations, may be implicated within
the mixing zone of the discharge. Trace metals and hydrocarbons associated with the discharge may be
deposited within sediments near the discharge point.

Some 7.4 MMbbl of drilling muds and 1.7 MMbbl of drill cuttings are estimated to result from drilling
activities associated with the proposed action (Table IV-2). Drilling muds and cuttings are routinely discharged
into offshore waters and are regulated by NPDES permits. As with produced-water discharges, offshore
Subareas C-3 and C4 would receive the greatest percentage of these potential discharges. Approximately 2.5
MMbbl of drilling muds and 600,000 bbl of cuttings could be generated in offshore Subarea C-3, whereas in
offshore Subarea C-4, approximately 3 MMbbl of drilling muds and 708,000 bbl of cuttings could be discharged.
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It is assumed that 18 percent of the drilling muds (1.3 MMbbl) associated with sale-related activities would be
brought ashore for disposal. Some 154,000 bbl of produced sands are estimated to be produced in the CPA
from the proposed activities. However, these will not be discharged into offshore waters, but rather brought
ashore for disposal. When discharged into the surrounding offshore waters, drilling muds may create turbidity
plumes several hundred meters in length. A 1983 NRC study suggests that for routine oil and gas discharges
the various components measured, including turbidity, are at background levels by a distance of 1,000 m.
Ecomar Inc. (1980) indicated that, due to settling and dilution, suspended solid levels and metal concentrations
decrease significantly with distance from the source. As with produced-water discharges, because of the
somewhat continuous nature of oil and gas activities in the northwestern and north-central Gulf of Mexico, the
frequency of drilling mud and cutting discharges is judged to be nearly continuously throughout these areas.
From the work of the investigators cited and previous monitoringstudies, it can be concluded that the proposed
discharge of drilling fluids and cuttings would encounter rapid dispersion in marine waters. Discharge plumes
will be diluted to background levels within a period of several hours and/or within several hundred to 1,000
meters of the discharge source. The accumulation of toxic trace metals and hydrocarbons in exposed shelf
waters, due to periodic releases of water-based generic muds and cuttings, is unlikely, and the long-term
degradation of the water column from such discharges is not a major concern. Few effects from drilling muds
and cutting discharges are expected on most water uses, and then only in an area near the source.

Crude oils contain thousands of different compounds formed during initial formation. Hydrocarbons
account for up to 98 percent of the total composition. Crude oils often contain wide concentrations of the
trace metals nickel, vanadium, iron, sodium, calcium, copper, and uranium. Petroleum hydrocarbonsintroduced.
into marine waters may have varied effects on the local biota with impact severity depending on the resource
impacted, stage of weathering, and local physical and meteorological conditions. Oil released on the surface
will be rapidly dispersed by the action of winds and currents, resulting in rapid transport, whereas for a
subsurface spill, some of the oil would be distributed throughout the water column. One oil spill greater than
or equal to 1,000 bbl, 2 oil spills greater than 50 and less than 1,000 bbl, and approximately 57 spills greater
than or equal to 1 bbl and less than or equal to 50 bbl are assumed to occur from program-related activities
in the CPA. In addition, 23 spills (diesel and oil-based drilling muds) are assumed to occur. The introduction
of oil into offshore waters will create elevated hydrocarbon levels (up to 100+ ug/l) within affected waters.
Background levels in the Gulf have been reported at 0-70 ug/L. Much of the oil will be dispersed throughout
the water column over several days to weeks. Little effect to offshore water use is expected, and then only in
an area near the source or slick.

Conclusion

Under the High Case scenario, an identifiable change to the ambient concentration of one or more water
quality parameters will be evident up to several hundred to 1,000 m from the source and periods lasting up
to several weeks in duration in marine and coastal waters. Chronic, low-level pollution related to the proposal
will occur throughout the life of the proposed action.

(4) Impacts on Air Quality

This discussion analyzes the potential degrading effects on air quality by the activities and developments
induced by the proposed sale. The following activities will potentially degrade air quality: platform emissions;
drilling activities during exploration, delineation, and development; service vessel operation; evaporation of
volatile hydrocarbons from surface oil slicks; and fugitive emissions during hydrocarbonventing and offloading.
Sections presenting supporting materials and discussions are Sections II.A.2. and I11.A.3. (descriptions of Gulf
of Mexico meteorology and the coastal counties’ air quality status), IV.C.1. (oil-spill assumptions), and
1V.A.2.d.(6) (air emissions).

The parameters of this analysis are the emission factors, surface winds, stability of the overlaying air
column, and the height of the atmospheric mixed layer.
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Emissions of certain primary pollutants are known to be detrimental to health and welfare. Nitrogen oxide
and nitrogen dioxide comprise NO, emissions. Nitrogen oxide is important because it can be converted into
nitrogen dioxide, which can be poisonous. Nitrogen dioxide reacts with water to form nitric acid, which is
harmful to vegetation and construction materials. Further, nitrogen dioxide is involved in photochemical
reactions that yield ozone, which has significant effects on the atmosphere and the global climate and causes
respiratory problems. Carbon monoxide (CO) is a very toxic gas that reacts with hemoglobin in the blood and
blocks the transfer of oxygen to the body. Carbon monoxide constitutes and increases cardiovascular diseases,
affects the central nervous system, and contributes to the global climate cycle. Sulfur oxides (SO,) can combine
with water and oxygen to form very corrosive and irritating acids. These sulphur compounds produce aerosols
that act as nuclei for rain, which removes sulphur from the atmosphere. Further, a correlation has been found
between SO, and respiratory diseases such as bronchitis. Volatile organic compounds (VOC), or hydrocarbons,
are poisonous to humans at very high concentrations only, cause eye irritation, and play important roles in
atmospheric photochemicalcycles. Particulate matter has a trimodal distribution,and particles that are smaller
than 10 microns (PM,g) are detrimental to visibility and may cause respiratory problems. The visibility
reductions are caused primarily by particle scattering and by light absorption to a lesser extent. This analysis
considers mainly total particulate matter (TSP).

Ozone is a secondary pollutant and "is one of the most toxic regulated pollutants under ambient air quality
standards” (Godish, 1991, p. 159). It is formed by photochemical reactions involving some of the primary
pollutants. Ozone is important to the global climate and causes damage to plants and agricultural crops. At
concentrations of 196-784 pgm™> and exposures of 1-2 hours, it also affects lung functions. These effects are
transient and include reduction of tidal volume, increased respiration rates, increased pulmonary resistance,
and changed respiration mechanics (Godish, 1991). Ozone can interfere with or inhibit the immune system.

Emissions of primary pollutants will occur during exploration, development, and production activities.
Typical emissions for exploratory and developmentdrilling activities presented in Section IV.A.2.d.(6) show that
emissions of NO, are between 4 and 34 times greater than emissions for other pollutants during exploratory
drilling activities. These emission estimates are based on a drilling scenario of a 10,000-ft hole during
development and 13,500-ft hole during exploration activities using about 597,000 hphr energy from diesel
engines over a period of 45 days. Statistics of wells drilled between 1985 and 1990 show an average hole depth
of 10,318 ft and a drilling period of 33 days. These values are close to those employed in calculating typical
well emissions, above. '

Platform emission factors for the Gulf of Mexico region (presented in Section IV.A.2.d.(6)) show NO,,
VOC, and CO emissions about three orders of magnitude larger than emissions of SO, and TSP. The NO,,
VOC, and CO emissions seem to be about 10 times greater than emissions from exploratory wells. This
discrepancy, however, is a mathematical artifact because well rates are based on a 45-day period while platform
rates are on a yearly basis. Emission rates during exploration are higher than emission rates during production.
Emission factors for other activities such as helicopters, tankers, loading and transit operations were obtained
from Jacobs Engineering Group, Inc. (1989) and USEPA (1985).

Other sources of primary pollutants are accidents, such as oil spills and blowouts, related to OCS
operations. Typical emissions from OCS accidents consist of hydrocarbons; only blowouts with fires produce
other primary pollutants. Most of the emission rates presented in the table below are small; even the emissions
for the 10,000-bbl spill cannot be sustained for long periods. Observe that emission rates decreased
approximately 50 percent by the second hour.

Once pollutants are released into the atmosphere, transport and dispersion processes start acting.
Transport processes of pollutants are carried out by the net wind circulation. The mean wind circulation is
discussed in Section IILA.2. During summer the wind regime in the CPA is predominantly onshore at mean
speeds of 3 to 5 ms™. Winter wind circulation is predominantly offshore at mean speeds ¢f 4 t0 8 ms™.

‘Pollutant dispersion or mixing depends on emission height, atmospheric stability, and mixed layer height.
The emission height on platforms of the Gulf of Mexico is determined by storm wave heights, storm tides, and
a safety factor. For water depths between 10 and 200 m, calculated emission heights are between 31 and 35
m, well inside the mixed layer. For emissions inside the atmospheric boundary layer, the heat flux, which
includes effects from wind speed and atmospheric stability (via air-sea temperature differences), is a better
indicator of turbulence available for dispersion (Lyons and Scott, 1990). Heat flux calculations in the CPA
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(USDOI, MMS, 1988c) indicate an upward flux year-round, being highest during winter and lowest in summer.
The atmospheric stability along CPA coastal areas of the Gulf of Mexico, discussed in Section [ILA.2,, is either
neutral or stable more than 75 percent of the time. Atmospheric stability is also important because it helps
to distribute and diffuse the available energy or momentum of the atmosphere.

A mechanism in part responsible for this distribution is buoyancy. It is well known that air density is
inversely proportional to temperature. When the sea surface is warmer than the overlying air, the sea heats
the air in contact with it. The warmer air becomes lighter, starts to rise, and is replaced by cooler air from
above. The rising air acquires a vertical velocity that, when multiplied by its density, becomes a flux of vertical
momentum by buoyancy or density differences. Vertical momentum flux can also occur because of
mechanically generated turbulence, which is totally unrelated 1o density differences.

The mixing height is very important because it determines the space available for spreading the poliutants.
Although mixing height information throughout the Gulf of Mexico is scarce, measurements near Panama City
(Hsu, 1979) show that the mixing height can vary between 400 and 1,300 m, with a mean of 900 m. The mixing
height tends to be higher in the afternoon, more so over land than over water. Further, the mixing height tends
to be lower in winter, and daily changes are smaller than in summer.

Base Case Analysis

The scenario discussed in Section IV.A. (Table 1V-2) for the 35-year life of the proposed action establishes
that 340 exploration and delineation wells and 250 development wells would be drilled, and 30 platform
complexes would be emplaced. The sale area has been subdivided into four offshore subareas: C-1, C-2, C-3,
and C-4 (Figure IV-1). The subsequent analyses are directed towards the potential degrading effects on air
quality from OCS-related activities in each subarea. Table IV-2 presents the numbers of exploration,
delineation, and development wells; platforms installed; and service-vessel trips for the proposed action in each
subarea. The information presented below shows total emissions from wells, platforms, vessels, and other
activities in the CPA during the proposed action. Observe that NO, still is the most emitted pollutant, while
SO, s the least emitted. More important is that this information shows that wells and vessels contribute mostly
NO,, while platforms contribute mostly NO,, CO, and VOC. These emissions were calculated using an
integration of well and platform emissions over time. Vessel and other emissions were calculated using the
information presented in Table IV-2.

Total OCS Emissions in the CPA
(tons over the 35-year life of the proposed action)

Activity/Pollutant NO, co SO, THC TSP
Service Vessels 9,095.5 1,065.5 143.7 462.8 641.7
LTO Helicopters 39.9 322 6.1 1.7 15
Cruise Helicopters 128.8 368.0 27.6 30.0 36.8
Blowouts without Fire 0.0 0.0 0.0 0.2 0.0
Spills without Fire 0.0 0.0 0.0 255.07 0.0
Barge Loading 0.0 0.0 0.0 34.7 0.0
Tanker Loading 0.0 0.0 0.0 34.7 0.0
Transit Loss 0.0 0.0 0.0 90.0 0.0
Tanker Exhaust 4.6 05 5.7 0.0 1.6
Tug Exhaust 1392 139 1.8 63 84
Exploratory Wells 3,287.8 877.2 384.2 95.2 329.8
Development Wells 1,611.0 429.8 189.0 47.2 162.0
Platforms 50,592.5 6,590.3 88.5 19,175.0 1239

Totals 64,899.3 9,377.4 846.6 20,232.8 1,305.7
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Total emissions for each subarea in the CPA during the proposed action are presented below. Observe
that Subarea C-2, would generate the smallest emissions of all pollutants, while Subarea C-3 would generate
the greatest amounts of emissions.

Total Emissions in CPA Subareas
(tons over 35-year life of the proposed action)

Pollutant C1 C-2 Cc3 C4
NO, 12,979.9 10,816.6 21,633.1 19,469.8
CO 1,875.5 1,562.9 3,125.8 2,813.2
SO, 169.3 141.1 282.2 254.0
THC 4,046.6 3,372.1 6,744.3 6,069.8
TSP 261.1 217.6 435.2 3917

The total pollutant emissions per year are not uniform. During the early years of the proposed action,
emissions would be small but increase over time with production. After reaching a maximum, emissions would
decrease rapidly to zero as all platforms and wells are removed and service vessels trips and other associated
activities are no longer needed. ‘

The peak emissions in tons per year for the primary pollutants during the proposed action are indicated
below. It is very important to note that well drilling activities and platform peak emissions are not necessarily
simultaneous. However, it is assumed for this analysis that service vessel and other emissions and the well and
platform peak emissions occur simultaneously. In this analysis the aggregate peak emissions, which are two
to five times the mean emissions, will be employed. Use of the peak emission will provide the most
conservative estimates of impact levels to onshore air quality.

Peak and Mean Emissions in the CPA

(tons/year)
Pollutant Wells Platforms Vessels Others Mean Aggregate
NO, 716.24 2,572.50 268.80 0.00 1,854.27 2,877.10
CO 191.09 335.10 42.29 0.00 267.93 386.89
SO, 83.76 4.50 7 528 0.00 24.19 81.58
THC 20.79 975.00 14.31 15.78 582.02 1,006.09
TSP 71.88 6.30 19.71 0.00 37.31 85.61

The mean emissions were computed by dividing the total emissions by the 35-year life of the proposed
action. Peak emissions from wells and platforms are obtained from their temporal distribution. Observe that
platforms and wells have the greatest peak emissions, while vessels have smaller emissions. The column headed
by "Others" includes emissions from accidents, helicopters, tankering, and barging operations and represents
average emissions per year. The peak cmissions are contrary to the emission rates, where wells have greater
rates than platforms.

To estimate the potential impact of offshore emissions on offshore and onshore air quality, a steady state
box model (Lyons and Scott, 1990) was employed. The model is an expression of mass conservation and
assumes that pollutants are vertically dispersed and sources uniformly distributed. For the purpose of these
air quality analyses, an assumption of uniform distribution of average size sources throughout the planning
areas at this carly stage is a reasonable approach. Predominance of unstable atmospheric conditions over the
sea, as discussed in Section III.A.2,, ensures that pollutants are dispersed homogencously. The model was
applied to NO, emissions because these are the largest emissions. Because VOC emissions are not inert, the
box model cannot be used to assess their impacts on air quality. Concentrations for other pollutants can be



IV-201

estimated by multiplying the NO, concentrations by the ratio of the pollutant emissions over the NO, emissions.
These concentrations are [CO]=0.134|[NO,}; [SO,|=0.028[NO,]; and [TSP]=0.346[NO,]. Notice that
concentrations of primary pollutants other than NO, would be smaller by more than 65 percent. Impacts from
VOC and CO will be estimated by comparing the offshore and onshore emission rates.

The box model was applied to the following conditions: onshore and offshore winds with speeds ranging
from 1 to 7 ms’}, a mean mixing height of 900 m, and a low mixing height of 300 m. During offshore wind
conditions, impacts to the onshore air quality from offshore CPA emissions are very low because the pollutants
are transported offshore. Concentrations over water in the different subareas started at 0.05 pgm™ near the
coastline and increased to 0.20 ugm over Subarea C-4, for a wind speed of 1 ms™ and a mixing height of 900
m. The greater the wind speed, the lower the concentration, and the smaller the mixing height, the larger the
concentration. But even during the lowest wind speed and mixing height conditions, concentrations reached
only 0.61 ugm-3. Conditions of onshore winds indicate that concentrations reaching land from Subarea C-3
varied between 0.22 and 0.03 ugm for speeds from 1 to 7 ms! and a mixing height of 900 m; for a 300-m
mixing height, concentrations varied from 0.65 10 0.09 ;;gm'3 under the same wind speeds. For Subarea C-1
the concentrations varied from 0.14 to 0.01 ugm™ with a 900-m mixing height across the entire wind speed
range; concentrationsvaried from to 0.41 to 0.03 ugm with a 300-m mixing height across the entire wind speed
range.

Concentrations for pollutants other than VOC would be smaller, as indicated above. The MMS regulations
(30 CFR 250.44) do not establish annual significance levels for CO and VOC. For these pollutants, a
comparison of emission rates will be used to assess impacts. Formulas to compute the emission rates in tons/yr
for CO are 3,400-D% and 33.3-D for VOC. In these formulas, D represents distance in statute miles from the
shoreline to the source. The CO exempt emission level in Subarea C-1 is 7,072.8 tons/yr, which is greater than
peak emissions from the whole CPA. The exemption emission level of VOC in Subarea C-1 is 100 tons/yr,
while the platform emissions level is estimated as 48.8 tons/yr. Therefore, VOC impacts to the air quality
would be low. Transport of pollutants toward onshore areas has a frequency maximum of 61 percent during
summer and only 37 percent during winter. Thus, the box model results represent a worst case scenario. The
modeling effort does not consider removal processes such as rain, which in the CPA has a high frequency
(Section II1.A.2.) and would reduce concentration levels reaching onshore.

Further, using an approved numerical model, the Offshore and Coastal Dispersion (OCD) Model (USDOQ],
MMS, 1986a), MMS studied the impacts of offshore emissions. Eight offshore areas in the OCS near Grand
Isle, Louisiana, containing from 19 to 85 production complexes and 19 to 195 point sources, were used in the
study. Source distance from the coastline ranged from 5.6 to 45 km (3.5 to 28 mi). The study employed a 300-
m mixing height, which coincides with the lower mixing height employed in the box model. Because the last
model run in the study represents an aggregation of all sources and covers the entire distance range, this
discussion emphasizes those results.

The highest 1-hour concentration observed was 71.89 ugm3, while the annual arithmetic mean varied
between 0.82 and 1.83 ugm3, which is below the NO, nationalstandard of 100 ugm™, All other inert pollutants
would have lower concentrations. This modeling effort represents the combined effect of 85 production
complexes close to onshore arcas. Therefore, it is reasonable to assume that concentrations derived from
emissions associated with the proposed action, 30 platform complexes (35% of that used in the model), spread
over 193.4 billion square meters would have a much smaller effect.

Oil-spill effects on air quality are examined below. It is assumed that oil spills in the category greater than
1 and less than or equal to 50 bbl, as well as greater than 50 and less than 1,000 bbl, would have low impacts
on air quality because their input of pollutants (it is assumed that 30% of the spill evaporates in three days)
would be very small. Information from OCS accidents indicates emissions of fewer than 100 tons/hour by the
second hour. For spills greater than or equal to 1,000 bbl, emissions are about 285 tons/hour or smaller. A
single spill of 6,500 bbl is assumed. If the dispersion of emissions is taken into account, effects on offshore air
quality would be temporary. Impacts to onshore areas from these spills would be very low because of the
dispersion process, the limited input of pollutants to the atmosphere, and the transport regime present in the
CPA. Nearly 1 percent of OCS crude-oil production is offloaded from surface vessels at ports. The estimated
VOC emissions from offloading in the Base Case are 69.4 tons over the 35-year life of the proposed action.
These emissions represent about 0.34 percent when compared to the total VOC emissions from the Base Case.
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Safeguards to ensure minimum emissions from the offloading and loading operations have been adopted by
the State of Louisiana (The Marine Vapor Recovery Act, 1989: LAC: 111.2108). Emissions from service vessels
are expected to produce negligible effects on air quality.

Suspended particulate matter is important because of its potential in degrading the visibility in national
wildlife refuges or recreational parks, designated as PSD Class I areas. The impact depends on emission rates
and particle size. Particle size used in this analysis represents the equivalent diameter, which is the diameter
of a sphere that will have the same settling velocity as the particie. Particle distribution in the atmosphere has
been characterized as being largely trimodal (Godish, 1991), with two peaks located at diameters smaller than
2 pm and a third peak with diameters larger than 2 um. Particles with diameters of 2 um or larger settle very
close to the source (residence time of approximately ¥ day, Lyons and Scott, 1990), so their impact on these
areas would be low. For particles smaller than 2 um, which do not settle fast, wind transpori determines their
impacts. Results from the box model indicate that the largest concentration for TSP will be 0.22 ugm3, which
is less than the allowable annual increase level of 5 ugm™,

Blowouts are accidents related to OCS activities and are defined as an uncontrolled flow of fluids from a
wellhead or wellbore. In the Gulf of Mexico OCS there have been 116 blowouts over a period of 19 years
(1971-1981) (Section IV.A.2.d.(8)). This represents an average of about 6 blowouts per year, but the number
of wells drilled is a better indicator. The number of blowouts estimated, at a rate of 7 blowouts per 1,000 wells
drilled, is 4 blowouts during the proposed action in the CPA. The air pollutant emissions from blowouts
depend on the amount of oil and gas released, duration of the accident, and the occurrence or not of fire
during the blowout.

Because of technological advances the duration of blowouts has decreased, and about 61 percent of recent
blowouts last 1 day or less, 19 percent last between 2 and 3 days, 7 percent last between 4 and 7 days, and 13
percent last more than 7 days (Fleury, 1983). Further, most blowouts occurred without fire (MMS Database).
The amount of oil released during these accidents has been small. Using the distribution of blowouts cited
earlier, three blowouts will last 1 day and one blowout will last 2.5 days. No statistics exist on the amount of
gas released during a blowout; however, for this analysis a rate of 1 billion cubic feet (Bcf) per day will be
assumed. The total emission of THC is 138 tons over the 35-year life of the proposed action. It must be
remembered that these are conservative estimates and that the total amount of THC may be less; the VOC
will also be less since it is a fraction of the THC.

Ozone is of great concern because of its environmental considerations. In the CPA six parishes have
nonattainment status for this pollutant (Section II1.A.3.). Ozone measurements (La. Dept. of Environmental
Quality, 1989) between 1989 and 1990 were examined from Morgan City in St. Martin Parish, Thibodaux in
Lafourche Parish, and Westlake in Calcasieu Parish. These measurements show that in Morgan City and
Thibodaux the ozone concentration never exceeded the national standard. Concentrations at these stations
were between 15 and 25 ugm™ below the national standard (235 pgm3) during episodes of highest ozone
concentrations. At other times concentrations were 45 to 50 units below the national standard. At Westlake
in Calcasieu Parish, which is north of Cameron Parish, the ozone concentrations exceeded the national
standards at least twice during 1989 and once during the first eight months of 1990. Another area with 0zone
problems is Baton Rouge. Recent air modeling there (Haney et al., 1990) indicates that ozone concentrations
peak near 1600-1700 hours. The modeling effort, which included anthropogenicand biogenic sources, showed
that some events could result from atmospheric overturning. During overturning cpisodes, ozone from previous
days is mixed downward and, coupled with local and imported inputs of ozone, causes the concentrations to
exceed the nationalstandards. Recently, MMS awarded one study to do a preliminary ozone modeling exercise
with USEPA using the Regional Oxident Model (ROM) for episodes with onshore transport. A second study
is near award for a 3-year study of ozone formation and transport from OCS activities in the Gulf of Mexico.

A recent report from the Lake Charles Ozone Task Force shows that out of 12 ozone exceedances in
Calcasieu Parish, 3 cases show significant ozone contributions by transport from Texas. Another 3 cases with
demonstrable transport 0zone input occur, but the source areas are to the south or northwest. The report cites
the Lake Charles industrial area to the south and the Beaumont and Orange, Texas, areas as the possible
source areas in these cases. There were S other cases that showed local sources as the cause for the ozone
exceedance episode. One episode cannot be studied with the methods employed by the Task Force for this
analysis. Thus, there are 3 out of 12 cases where the ozone transport is correlated with southerly winds and
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that can point to some inputs from OCS offshore sources. However, the report never indicates this as a
possibility or even speculates about the OCS role. Ozone measurements made between 1989 and 1990 in
Alabama show only one ozone exceedance episode near the Chickasaw station. Another station located on
Highway 43 shows no episodes of ozone exceedance over the same period. Both stations showed that ozone
is seasonal with 2 maximum during August and a decrease during the fall and winter, when ozone levels are
about 50 percent below the national standard of 235 pgm3.

Summary

Emissions of pollutants into the atmosphere from the activities associated with the proposed action are
likely to have a low impact on offshore air quality because of the prevailing atmospheric conditions, emission
heights, and pollutant concentrations. Onshore impact on air quality from emissions from OCS activities is
estimated to be negligible because of the atmospheric regime, the emission rates, and the distance of these
emissions from the coastline. The above discussion is based on average conditions; however, there will be days
of low mixing heights and wind speeds that could increase impact levels. These conditions are characterized
by fog formation, which in the Gulf occurs about 35 days a year, mostly during winter. Impact from these
conditions is reduced in winter because the onshore winds have the smallest frequency (37%) and rain removal
is greatest. Summer is the worst time, with onshore winds having a frequency of 61 percent.

Conclusion

Emissions of pollutants into the atmosphere are expected to have concentrations that would not change
the onshore air quality classifications. Increases in onshore concentrations of air pollutants are estimated to
be about 1 ugm™ (box model steady concentrations). This concentration will have minimal impacts during
winter because onshore winds occur only about 37 percent of the time and maximum impacts in summer, when
onshore winds occur 61 percent of the time.

High Case Analysis

The scenario discussed in Section IV.A. (Table 1V-2) for the High Case establishes that 540 exploration
and delineation wells and 520 development wells would be drilled, and 50 platform complexes would be
emplaced. The sale area has been subdivided into four offshore subareas: C-1, C-2, C-3, and C-4 (Figure I'V-
1). This discussion analyzes the potential degrading effects on air quality of OCS-related activities in each
subarea. Table IV-2 presents for the High Case the numbers of exploration, delineation, and development
wells; platforms installed; and service vessel trips for each subarea.

The following table shows total emissions from wells, platforms, vessels, and other activities in the CPA
for the High Case. Observe that NO, is the most emitted pollutant, while SO, is the least emitted. More
important is that this information shows that wells and vessels contribute mostly NO,; while platforms
contribute mostly NO,, CO, and VOC. These emissions were calculated using an integration of well and
platform emissions over time. Vessel emissions were calculated using the total number of service vessel trips
presented in Table IV-2. Other emissions were calculated using information presented in Table IV-2 also.
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Total OCS Emissions in the CPA
(tons over 35-year life of the proposed action--High Case)
Activity NO, co SO THC Isp
Service Vessels 15917.1 1,864.7 251.5 810.0 1,122.9
LTO Helicopters 67.1 54.2 10.3 2.8 2.6
Cruise Helicopters 216.6 619.0 46.4 50.5 61.9
Blowouts without Fire 0.0 0.0 0.0 0.5 0.0
Spills without Fire 0.0 0.0 0.0 255.0 0.0
Barge Loading 0.0 0.0 0.0 76.8 0.0
Tanker Loading 0.0 00 0.0 76.8 0.0
Transit Loss 0.0 0.0 0.0 199.2 0.0
Tanker Exhaust 114 12 14.2 0.0 41
Tug Exhaust 321.7 321 42 14.5 19.3
Exploratory Wells 5,221.8 1,393.2 610.2 151.2 523.8
Development Wells 3,436.0 916.8 403.2 100.8 345.6
Platforms 84,463.8 11,002.4 147.8 32,012.5 206.9
Total 109,656.3 15,883.6 1,487.8 33,750.6 2,287.1

Total emissions for each subarea in the CPA during the High Case are presented below. Observe that
Subarea C-1, which is the closest to land, generates the smallest emissions of all pollutants, while Subarea C-4,
the farthest from land, generates the greatest amounts of emissions.

Total Emissions in CPA Subareas
(tons over the 35-year Life of the proposed action--High Case)

Pollutant c1 Cc-2 Cc3 c4
NO, 13,158.8 19,738.1 39,4763 37,283.1
CcO 1,906.0 2,859.0 5,718.1 5,400.4
SO, 178.5 267.8 535.6 505.9
THC 4,050.1 6,075.1 12,150.7 11,475.2
TSP 274.5 411.7 - 8234 777.6

The total pollutant emissions per year are not uniform. During the early years of the proposed action,
emissions would be small and increase over time with production. After reaching a maximum, emissions would
decrease rapidly to zero as all platforms and wells are removed and service vessel trips and other related
activitics are no longer needed.

The following table presents the peak emissions in tons per year for the primary pollutants during the High
Case. It is very important to note that well drilling activities and platform peak emissions are not necessarily
simultaneous. However, it is assumed that service vessel emissions and well and platform peak emissions occur
simultaneously. In this analysis the aggregate peak emissioris, which are two to five times the mean emissions,
will be employed.



1V-205

Peak and Mean Emissions in the CPA

(tons/year)
Pollutant Wells Platforms Vessels Others Mean Aggregate
NO, 1,070.78 4,287.50 472.40 0.00 3,133.04 4,903.10
CcO 285.68 558.50 73.46 0.00 453.82 670.16
SO, 125.76 7.50 9.33 0.00 42.51 127.23
THC 31.08 1,625.00 25.08 25.08 972.00 1,679.36
TSP 107.46 10.50 34.59 0.00 65.35 136.29

The mean emissions were computed by dividing the total emissions by the 35-year life of the proposed
action. Peak emissions from wells and platforms are obtained from their temporal distribution. Platforms and
wells have the greatest peak emissions, while vessels have smaller emissions. The other activities have very
small emissions except for THC. The peak emission rates are contrary to the emission rates, where wells have
greater rates than platforms.

The effects of the pollutants considered in this analysis were described in the Base Case analysis and will
not be repeated here. The reader may consult that section.

Because the meteorological conditions described in the Base Case will not change for this analysis, neither
will they be repeated. The only changes that occur in the High Case are those related to infrastructures and
resources. These changes are reflected in an increase of emissions for all analyzed pollutants. A comparison
of High Case emissions per year with those of the Base Case shows that these would increase by 1.5 to 2 times.

To estimate the potential impact of offshore emissions on offshore and onshore air quality, a steady state
box model (Lyons and Scott, 1990) was employed. The model is an expression of mass conservation and
assumes that pollutants are vertically dispersed and sources uniformly distributed. Lack of knowledge about
the final source positions allows the distribution of sources uniformly throughout the planning area.
Predominance of unstable atmospheric conditions over the sea, as discussed in Section III.A.2., ensures that
pollutants are dispersed homogeneously. The model was applied to NO, emissions because these are the
largest emissions. Because VOC emissions are not inert, the box model cannot be used 10 assess their impacts
on air quality. Concentrations for other pollutants can be estimated by multiplying the NO, concentrations by
the ratio of the pollutant emissions over the NO, emissions. Concentrations of primary pollutants other than
NO, would be smaller by more than 65 percent. Impacts from VOC and CO will be estimated by comparing
the offshore and onshore emission rates.

The box model was applied to the following conditions; onshore and offshore winds with speeds ranging
from 1 to 7 ms, a mean mixing height of 900 m, and a low mixing height of 300 m. During offshore wind
conditions, impacts to the onshore air quality from offshore CPA emissions are very low because the pollutants
are transported offshore. Concentrations over water in the different subareas started at 0.03 ugm™ near the
coastline and increased to 0.36 ugm over Subarea C-4 for a wind speed of 1 ms™ and a mixing height of 900
m. The greater the wind speed, the lower the concentration, and the smaller the mixing height, the larger the
concentration. But even during the lowest wind speed and mixing height conditions, concentrations reached
only 1.07 y.gm':’. Conditions of onshore winds indicate that concentrations reaching land from Subarea C-3
varied between 0.40 and 0.04 ugm™ for speeds from 1 to 7 ms™ and a mixing height of 900-m; for a 300-m
mixing height, concentrations varied from 1.12 10 0.21 ugm™ under the same wind speeds. For Subarea C-1
the concentrations varied from 0.23 to 0.01 ugm? with a 900-m mixing height across the entire wind speed
range; concentrations varied from 0.04 to 0.70 pgm with a 300-m mixing height across the entire wind speed
range.

Concentrations for pollutants other than VOC would be smaller, as indicated above. Impacts to air quality
for NO,, SO,, and TSP are low because the concentrations arriving onshore are less than USDOI significance
levels for these pollutants. The MMS regulations (30 CFR 250.44) do not establish annual significance levels
for CO and VOC. For these pollutants, comparison of emission rates will be used to assess impacts. Formulas
to compute the emission rates in tons/yr for CO are 3,400-D%3 and 33.3-D for VOC. In these formulas, D
represents distance in statute miles from the shoreline to the source. The CO exempt emission level in Subarea
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C-1is 7,072.8 tons/yr, which is greater than peak emissions from the whole CPA. The exemption emission level
of VOC in Subarea C-1 is 100 tons/yr, while the platform emissions level is estimated at 32.5 tcns/yr. Transport
of pollutants toward onshore areas has a frequency maximum of 61 percent during summer and only 37 percent
during winter. Thus, the box model results represent a worst case scenario. The modeling effort does not
consider removal processes such as rain, which in the CPA has a high frequency (Section III.A.2.) and would
reduce concentration levels reaching onshore.

Further, using an approved numerical model, the OCD Model (USDOI, MMS, 1986a), MMS studied the
impacts of offshore emissions. Eight offshore areas near Grand Isle, Louisiana, containing from 19 to 85
production complexes and 19 to 195 point sources, were used in the study. Source distance from the coastline
ranged from 5.6 to 45 km (3.5 to 28 mi). The study employed a 300-m mixing height, which coincides with the
lower mixing height employed in the box model. Because the last model run in the study represents an
aggregation of all sources and covers the entire distance range, this discussion emphasizes those results.

The highest 1-hour concentration observed was 71.89 ugm™, while the annual arithmetic mean varied
between 0.82 and 1.83 ugm™3, which is below the national standard of 100 ugm™. All other incrt pollutants will
have lower concentrations. This modeling effort represents the combined effect of 85 production complexes
close to onshore areas. Therefore, it is reasonable to assume that concentrations derived from emissions
associated with the proposed action, 60 platforms (71% of that used in the model), spread over 193.4 billion
square meters would have a much smaller effect.

Oil-spill effects on air quality are examined below. It is assumed that oil spills in the category greater than
1 and less than or equal to 50 bbl, as well as greater than 50 and less than 1,000 bbl, would have low impacts
on air quality because their input of pollutants (it is assumed that 30% of the spill evaporates in three days)
would be very small. Information from OCS accidents indicates emissions of fewer than 100 tons/hour by the
second hour. For spills greater than or equal to 1,000 bbl, emissions are about 285 tons/hour or smaller. A
single spill of 6,500 bbl is assumed. Under the High Case, it is estimated that about 255 tons of THC would
be emitted in a 2-hour period sometime during the 35-year life of the proposed action. If the dispersion of
emissions is taken into account, effects on offshore air quality would be temporary.

Nearly 1 percent of OCS crude-oil production is offloaded from surface vessels at ports. The estimated
VOC emissions from offloading in the High Case are 153.6 tons over the 35-year life of the proposed action.
These emissions represent about 0.45 percent when compared to the total VOC emissions from the High Case.
Safeguards to ensure minimum emissions from the offloading and loading operations have been adopted by
the State of Louisiana (The Marine Vapor Recovery Act, 1989: LAC: 111.2108). Current industry practice is
to extend pipelines to new production facilities when feasible; barging, then, would be needed only during the
construction phase. Emissions from service vessels are expected to produce negligible effects on air quality.

Suspended particulate matter is important because of its potential in degrading the visibility in national
wildlife refuges or recreational parks designated as PSD Class [ areas. The impact depends on emission rates
and particle size. Particle size used in this analysis represents the equivalent diameter, which is the diameter
of a sphere that will have the same settling velocity as the particle. Particle distribution in the atmosphere has
been characterized as being largely trimodal (Godish, 1991), with two peaks located at diameters smaller than
2 um and a third peak with a diameter larger than 2 um. Particles with diameters of 2 um or larger settle very
close to the source (residence time of approximately % day, Lyons and Scott, 1990), so their impact on these
areas would be low. For particles smaller than 2 um, which do not settle fast, wind transport determines their
impacts. Results from the box model indicate that the largest concentration for TSP will be 0.25 ugm~, which
is less than the allowable annual increase level of 5 ugm™.

Blowouts are accidents related to OCS activities and are defined as an uncontrolled flow of fluids from a
wellhead or wellbore. In the Gulf of Mexico OCS there have been 116 blowouts over a period of 19 years
(1971-1981) (Section IV.A.2.d.(8)). This represents an average of about 6 blowouts per year, but the number
of wells drilled is a better indicator. The estimated number of blowouts, at a rate of 7 blowouts per 1,000 wells
drilled, is 8 blowouts during the High Case in the CPA. The air pollutant emissions from blowouts depend on
the amount of oil and gas released, the duration of the accident, and the occurrence or not of fire during the
blowout.

Because of technological advances, the duration of blowouts has decreased, and about 61 percent of the
recent blowouts last 1 day or less, 19 percent last between 2 and 3 days, 7 percent last between 4 and 7 days,
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and 13 percent last more than 7 days (Fleury, 1983). Further, most blowouts occurred without fire (MMS
Database). The amount of oil released during these accidents has been small. Using the distribution of
blowouts cited earlier, five blowouts will last 1 day, two blowouts will last 2.5 days, and one blowout will last
5.5 days. The total emission of THC is 270 tons over the 35-year life of the proposed action. It must be
remembered that these are conservative estimates and that the total amount of THC may be less; the VOC
will also be less because it is a fraction of the THC.

Ozone is of great concern because of its environmental considerations. In the CPA six parishes have
nonattainment status for this pollutant (Section II.B.3.). Ozone measurements (La. Dept. of Environmental
Quality, 1989) between 1989 and 1990 were examined from Morgan City in St. Mary Parish, Thibodaux in
Lafourche Parish, and Westlake in Calcasicu Parish. Thesc measurements show that in Morgan City and
Thibodaux the ozone concentration never exceeded the national standard. Concentrations were between 15
and 25 ugm™>, below the national standard during episodes of highest ozone concentrations. At other times
concentrations were 45 to 50 units below the national standard. At Westlake in Calcasieu Parish, which is
north of Cameron Parish, the ozone concentrations exceeded the national standards at least twice during 1989
and once during the first eight months of 1990. Another area with ozone problems is Baton Rouge. Recent
air modeling there (Haney et al., 1990) indicates that ozone concentrations peak near 1600-1700 hours. The
modeling effort, which included anthropogenicand biogenic sources, showed that some events could result from
atmospheric overturning. During overturning episodes, ozone from previous days is mixed downward and,
coupled with local and imported input of ozone, causes the concentrations to exceed the national standards.

A recent report from the Lake Charles Ozone Task Force shows that out of 12 ozone exceedances in
Calcasieu Parish, 3 cases show significant ozone contributions by transport from Texas. Another 3 cases with
demonstrable transport ozone input occur, but the source areas are to the south or northwest. The report cites
the Lake Charles industrial area to the south and the Beaumont and Orange, Texas, areas as the possible
source areas in these cases. There were 5 other cases that showed local sources as the cause for the ozone
exceedance episode. One episode cannot be studied with the methods employed by the Task Force for this
analysis. Thus, there are 3 out of 12 cases where the ozone transport is correlated with southerly winds and
that can point to some inputs from OCS offshore sources. However, the report never indicates this as a
possibility or even speculates about the OCS role. Ozone measurements made between 1989 and 1990 in
Alabama show only one ozone exceedance episode near the Chickasaw station. Another station located on
Highway 43 shows no episodes of ozone exceedance over the same period. Both stations showed that ozone
is seasonal with a maximum during August and a decrease during the fall and winter, when ozone levels are
about 50 percent below the national standard of 235 pgm.

Conclusion

Emissions of pollutants into the atmosphere from the activities assumed for the High Case are expected
1o have concentrations that would not change onshore air quality classifications. Increases in onshore
concentrations of air pollutants from the High Case are estimated to be about 1 pm3 (box model steady
concentrations). This concentrationwill have minimal impact during winter because onshore winds occur only
37 percent of the time and a maximum impact in summer, when onshore winds occur 61 percent.

(5) Impacts on Coastal and Marine Mammals
(a) Marine Mammals
Nonendangergd and Nonthreatened Species
This section discusses the effects of the proposed action on nonendangered marine mammals. Twenty-cight

nonendangered species of marine mammals of the Order Cetacea, which includes whales and dolphins, have
been identified in the Gulf of Mexico (Table III-1). By an order of magnitude, the bottlenose dolphin is the
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most common cetacean in this area. Its distribution and movement suggest that there are several distinctive
populations in the Gulf.

The major impact-producing factors related to the proposed action that may affect Gulf nonendangered
cetaceans include operationaldischarges, helicopter and service-vessel traffic, platform noise, explosive platform
removals, seismic surveys, oil spills and oil-spill response activities. These impact-producing factors are
discussed in detail by the National Research Council (1985), Boesch and Rabalais (1987), Geraci and St. Aubin
(1988), USDOI, MMS (1982a and 1987d), and API (1989), and are described below.

Produced waters, drilling muds, and drill cutting discharges can potentially impact cetaceans by displacing
or reducing their food sources. Offshore operational discharges are not lethal to cetaceans and are diluted and
dispersed rapidly to the extent that adverse effects to cetacean food sources do not occur (API, 1989; NRC,
1983). The suspended particulate matter in the discharge plume could temporarily inhibit the ability of a
cetacean to locate its prey visually or acoustically.

Noise from helicopter and service-vessel traffic may elicit a startle reaction from cetaceans or mask their
sound reception. This effect is sublethal and at worst of a short-term, temporary nature (Gales, 1982).
Dolphins are known to actively seck out and accompany service vessels for some distance with no adverse
effects. Service vessels could collide with and directly impact cetaceans, but due to dolphin maneuverability
and echo-location, encounters of this type seldom occur (Slijper, 1979; Kraus, personal comm., 1987).

Exploration, delineation, and production structures produce sounds at intensities and frequencies that can
be heard by cetaceans. The decibel levels of these sounds dissipate to the tolerance of most cetaceans within
15 m of the sound source. Odontocetes (toothed cetaceans) communicate and echo-locate at frequencies
higher than the dominant sounds generated by offshore drilling and production activities. For example,
bottlenose dolphins are sensitive to sound levels in the 143-180 db range; this high range is unlikely to be
generated by offshore drilling operations (Gales, 1982).

Explosive platform removals can interfere with communications, disturb behavior, reduce hearing sensitivity
or cause hemorrhaging in cetaceans (USDOI, MMS, 1990c). The effects are primarily sublethal and
short-term; however, cetaceans proximate to detonationwould likely sustain fatal injuries. Mortalities and fatal
injuries have been speculated, but none has been documented. In order to minimize the likelihood of removals
occurring when cetaceans may be nearby, MMS has issued guidelines for explosive platform removal to
offshore operators. These guidelines include daylight detonation only, staggered charges, placement of charges
5 m below the seafloor, and pre- and post-detonation surveys of surrounding waters.

The sources of acoustical pulse used in seismic surveys are generated by airguns. Should seismic-generated
sound waves exceed the ambient "background” noise they may interfere with cetacean communicationor disturb
behavior. Although ambient sound levels in marine environments are highly variable, effects from seismic
surveys are limited because seismic sound pressure dissipates to under 200 dB at distances beyond 30 m from
the acoustic source (Gales, 1982). Of course, cetaceans in proximity to the source of acoustic transmission
could be disturbed by noise. However, the pressure encountered by cetaceans during dives and from natural
underwater sounds are often in excess of those produced by seismic activities at the acoustic source. In
addition, cetacean populations are highly dispersed, and individual cetaceans easily avoid acoustic interference.
The effects on cetaceans from seismic surveys are primarily sublethal and mostly constitute short-term
avoidance behavior.

Oil spills and oil-spill response activities can adversely affect cetaceans, causing skin and eye irritation,
asphyxiation from inhalation of toxic fumes, food reduction or contamination, oil ingestion, and displacement
from preferred habitats or migration routes (Goodale et al,, 1981; Gruber, 1981; Geraci and St. Aubin, 1988).
When an oil spill occurs, many factors interact to delimit the severity of effects and the extent of damage to
cetaceans. Determining factors include geographic location, oil type, oil dosage, impact area, oceanographic
conditions, meteorological conditions, and season (NRC, 1985; USDOI, MMS, 1987b). Cetaceans themselves
may actively avoid an oil spill, thereby limiting the effects and lessening the extent of damage to their
populations. Less severe, sublethal effects are defined as those that impair the ability of an organism to
function effectively without causing direct mortality (NRC, 1985).

Geraci and St. Aubin (1988) noted that determining the risk to cetaceans from an interaction with oil was
extremely difficult because of the host of variables involved in the interaction. Generally, species with large
ranges and mobility that feed in the water column versus at the surface or on the bottom are less vulnerable
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to oil. This suggests that Mysticetes (baleen whales) are the most vulnerable, followed by bottlenose dolphins
and wide-ranging odontocetes. Although the coastal habitats of the bottlenose dolphin are more likely to be
oiled than offshore areas, Geraci and St. Aubin (1982) suggest that dolphins are able to detect and avoid oil.
Skin and eye irritation and respiratory disorders caused by contacting oil are sublethal and of a temporary
nature (Geraci and St. Aubin, 1988). Death or debilitating illness caused by oil ingestion or by consumption
of contaminated food requires large volumes and long-term chronic interactions. Long-term interactions, which
could shorten life expectancy or reduce fecundity, have not been studicd.

Base Case Analysis

The major impact-producing factors analyzed below are related to the proposed action and include
operational discharges, helicopter and vessel traffic, platform noise, explosive platform removals, seismic
surveys, oil spills, and oil-spill response activities.

An estimated 4,113 bbl of drilling muds, 988 bbl of drill cuttings, and 317 MMbbl of produced waters are
assumed to be generated offshore as a result of the proposed action (Table IV-2). These effluents are
routinely discharged into offshore marine waters and are regulated by the U.S. Environmental Protection
Agency’s NPDES permits. It is expected that nonendangered cetaceans will have some interaction with these
discharges. Direct effects to cetaceans are expected to be sublethal, and effects to cetacean food sources are
not expected due to the rapid offshore dilution and dispersion of operational discharges. It is expected that
operational discharges will seldom contact and affect nonendangered cetaceans.

It is assumed that helicopter traffic will occur on a regular basis, averaging about 18,000 trips per year.
The FAA Advisory Circular 91-36C encourages the use of fixed-wing aircraft above an elevation of 152 m and
helicopters above 300 m. It is expected that at these elevations no cetaceans will be affected by OCS helicopter
traffic. Itis also expected that helicopter traffic will seldom disturb and affect nonendangered cetaceans because
of special prohibitions and adherence to the general, FAA-recommended minimum ceiling of 300 m.

It is assumed that about 500 OCS-related oil/gas service-vessel trips will occur annually and that 2 shuttle
tanker trips will occur during the 35-year life of the proposed action (Table IV-2). Noise from service-vessel
traffic may elicit a startle reaction from cetaceans or mask their sound reception. This effect is sublethal and,
at worst, of a short-term temporary nature. Cetaceans can avoid service vessels, and operators can avoid
cetaceans. It is expected that service-vessel traffic will scldom contact and affect nonendangered cetaceans.

It is assumed that 340 exploration and delineation wells and 250 development welis will be drilled and will
produce sounds at intensities and frequencies that could be heard by cetaceans. It is expected that noise from
drilling activities will last no longer than two months at each location. However, the decibel level of these
sounds dissipates to the tolerance of most cetaceans within 15 m of the source. Odontocetes communicate at
higher frequencies than the dominant sounds generated by drilling platforms. Sound levels in this range are
not likely to be generated by drilling operations (Gales, 1982). The effects on cetaceans from platform noise
are expected to be sublethal. It is expected that drilling noise will seldom disturb and affect nonendangered
cetaceans.

Explosive platform removals can interfere with communication, disturb behavior, reduce hearing sensitivity,
or cause hemorrhaging in cetaceans. It is estimated that 20 structures will be removed by explosives from the
Gulf of Mexico as a result of the proposed action. These removals are assumed to occur during the last 12
years of the life of the proposed action and no more than 5 in any single year (Table IV-12). It is expected
that structure removals will cause sublethal effects on cetaccans. No mortalities are expected because of the
MMS guidelines for explosive removals (USDOI, MMS, 1990a, Appendix B). It is expected that structure
removals will seldom disturb and affect nonendangered cetaceans.

Seismic surveys use airguns to generate pulses. It is assumed that only these methods will be used in
seismic surveys as a result of the proposed action (Section IV.A.2.). It is expected that effects on cetaccans
from seismic surveys are primarily sublethal, constituting short-term avoidance behavior.

Oil spills and oil-spill response activities can adversely affect cetaceans, causing skin and eye irritation,
asphyxiation from inhalation of toxic fumes, food reduction or contamination, oil ingestion, and displacement
from preferred habitats or migration routes. In the event that oiling of cetaceans should occur from sale-
related oil spills greater than or equal to 1,000 bbl (one spill of 6,500 bbl is assumed), the effects would



IV-210

primarily be sublethal; few mortalities are expected. The effects of sale-related oil spills less than 1,000 bbl
are expected to be solely sublethal due to the inconsiderable area affected and their rapid dispersion. It is
expected that the extent and severity of effects from sale-related oil spills of any size will be lessened by
improved coastal oil-spill contingency planning (Section IV.C.5.) and by active avoidance of oil spills by
cetaceans.

Section IV.C.1. estimates the mean number of spills less than 1,000 bbl occurring from the: proposed action
in the CPA. Tt is assumed that 21 spills greater than 1 and less than or equal to 50 bbl will occur during the
35-year life of the proposed action. It is estimated that the 21 spills will occur offshore and that a few will
contact land. It is assumed that 1 spill greater than 50 and less than 1,000 bbl will occur during the 35-year
life of the proposed action, and it is estimated that the spill will occur offshore and that none of it will contact
land. Although an interaction with spills less than 1,000 bbl may occur, only sublethal effects are expected.
It is estimated that small spills will infrequently contact and affect nonendangered cetaceans.

Section IV.C.1. estimates the mean number of spills greater than or equal to 1,000 bbl resulting from the
proposed action in the CPA. It is assumed that 1 crude oil spill (median size of 6,500 bbl) will occur from a
pipeline in the Central Gulf during the 35-year life of the proposed action. Table IV-21 identifies the estimated
risk of one or more oil spills greater than or equal to 1,000 bbl occurring and contacting areas within 10 days
where cetaceans have been surveyed. There is a 5 percent probability that an oil spill greater than or equal
to 1,000 bbl will occur and contact within 10 days cetacean habitats at or beyond the shelf break of the CPA.
There is a 1-2 percent probability that an oil spill greater than or equal to 1,000 bbl will occur and contact
areas of the Mississippi Delta (survey blocks in Table IV-21) within 10 days of where cetaceans have been
sighted. Although an interaction with spills greater than or equal to 1,000 bbl may occur, infrequent mortalities
are expected with primarily sublethal effects. It is expected that an oil spill greater than or equal to 1,000 bbl
will seldom contact and affect nonendangered cetaceans in the CPA.

Summary

Activities resulting from the proposed action have a potential to affect endangered cetaceans detrimentally.
These cetaceans could be impacted by operational discharges, helicopter and vessel traffic, platform noise,
explosive platform removals, seismic surveys, oil spills, and oil-spill response activities. The effects of the
majority of these activities are expected to be sublethal. Lethal effects are estimated only from oil spills greater
than or equal to 1,000 bbl. Sale-related oil spills of any size are expected to seldom contact nonendangered
and nonthreatened cetaceans,

Conclusion

The impact of the Base Case scenario on nonendangered and nonthreatened cetaceans within the
potentially affected area is expected to result in sublethal effects that are chronic and could cause persistent
physiological or behavioral changes, as well as some degree of avoidance of the impacted area(s).

High Case Analysis

The major impact-producing factors analyzed below are related to the proposed action and include
operational discharges, helicopter and vessel traffic, platform noise, explosive platform removals, seismic
surveys, oil spills and oil-spill response activities.

An estimated 7,362,000 bbl of drilling muds, 1,744,000 bbl of drill cuttings, and 660 MMbbl of produced
waters are assumed to be generated offshore as a result of the proposed action (Table IV-2). These effluents
are routinely discharged into offshore marine waters and are regulated by the U.S. Environmental Protection
Agency’s NPDES permits. It is expected that nonendangered cetaceans will have some interaction with these
discharges. Direct effects to cetaceans are expected to be sublethal, and effects to cetacean food sources are
not expected due to the rapid offshore dilution and dispersion of operational discharges. It is expected that
operational discharges will seldom contact and affect nonendangered cetaceans.
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It is assumed that helicopter traffic will occur on a regular basis, averaging about 31,000 trips per year.
The FAA Advisory Circular 91-36C encourages the use of fixed-wing aircraft above an elevation of 152 m and
helicopters above 300 m. It is expected that at these elevations no cetaceans will be affected by OCS helicopter
traffic. It is also expected that helicopter traffic will seldom disturb and affect nonendangeredcetaceans because
of special prohibitions and adherence to the general, FAA-recommended minimum ceiling of 300 m.

It is assumed that about 830 OCS-related oil/gas service-vessel trips will occur annually as a result of the
proposed action and that 5 shuttle tanker trips will occur during the 35-year life of the proposed action (Table
IV-2). Noise from service-vessel traffic may elicit a startle reaction from cetaceans or mask their sound
reception. This effect is sublethal and at worst of a short-term, temporary nature. Cetaceans can avoid service
vessels, and operators can avoid cetaceans. It is expected that service-vessel traffic will scldom contact and
affect nonendangered cetaceans.

It is assumed that 540 exploration and delineation wells and 520 development wells will be drilled and will
produce sounds at intensities and frequencies that could be heard by cetaceans. It is estimated that noise from
drilling activities will last no longer than two months at only one location. However, the decibel level of these
sounds dissipates to the tolerance of most cetaceans within 15 m of the source. Odontocetes communicate at
higher frequencies than the dominant sounds generated by drilling platforms. Sound levels in this range are
not likely to be generated by drilling operations (Gales, 1982). The effects on cetaceans from platform noise
are expected to be sublethal. It is expected that drilling noise will seldom disturb and affect nonendangered
cetaceans.

Explosive platform removals can interfere with communication, disturb behavior, reduce hearing sensitivity,
or cause hemorrhaging in cetaceans. It is estimated that 24 structures will be removed by explosives from the
Gulf of Mexico as a result of the proposed action. These removals are assumed to occur during the last 12
years of the life of the proposed action and no more than 8 in any single year (Table IV-2). It is expected that
structure removals will cause sublethal effects on cetaceans. No mortalities are expected because of the MMS
guidelines for explosive removals (USDOI, MMS, 1990a, Appendix B). It is expected that structure removals
will seldom disturb and affect nonendangered cetaceans.

Seismic surveys use airguns to generate pulses. It is assumed that only these methods will be used in
seismic surveys as a result of the proposed action (Section IV.A.2.). It is expected that effecis on cetaceans
from seismic surveys are primarily sublethal, constituting short-term avoidance behavior.

Oil spills and oil-spill response activities can adversely affect cetaceans, causing skin and eye irritation,
asphyxiation from inhalation of toxic fumes, food reduction or contamination, oil ingestion, and displacement
from preferred habitats or migration routes. In the event that oiling of cetaceans should occur from sale-
related oil spills greater than or equal to 1,000 bbl (one spill of 6,500 bbl is assumed), the effects would
primarily be sublethal; few mortalities are expected. The effects of sale-related oil spills less than 1,000 bbl
are expected to be solely sublethal due to the small area affected and their rapid dispersion. Itis expected that
the extent and severity of effects from sale-related oil spills of any size will be lessened by improved coastal
oil-spill contingency planning (Section IV.C.5.) and by active avoidance of oil spills by cetaceans.

Section IV.C.1. estimates the mean number of spills less than 1,000 bbl occurring from the proposed action
in the CPA. Itis assumed that 47 spills greater than 1 and less than or equal to 50 bbl will occur during the
35-year life of the proposed action. It is estimated that the 47 spills will occur offshore and that a few will
contact land. It is assumed that 2 spills greater than 50 and less than 1,000 bbl will occur during the 35-year
life of the proposed action, and it is estimated that the spill will occur offshore and that none will contact land.
Although an interaction with these spills may occur, only sublethal effects are expected. It is estimated that
spills less than 1,000 bbl will infrequently contact and affect nonendangered cetaceans.

Section IV.C.1. estimates the mean number of spills greater than or equal to 1,000 bbl resulting from the
proposed action in the CPA. It is assumed that one crude oil spill greater than or equal to 1,000 bbl (6,500
bbl) will occur from either a platform or pipeline in the Central Gulf during the 35-year life of the proposed
action. Table IV-21 identifies the risk of one or more oil spills greater than or equali to 1,000 bbl occurring
and contacting within 10 days areas where cetaceans have been surveyed. There is an 11 percent probability
that an oil spill greater than or equal to 1,000 bbl will occur and contact, within 10 days, cetacean habitats at
or beyond the shelf break of the CPA. There is a 1-4 percent probability that an oil spill greater than or equal
to 1,000 bbl will occur and contact the Mississippi Delta (survey blocks in Table IV-21) within 10 days where
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cetaceans have been sighted and a 1-4 percent probability of occurrence and contact within 10 days in coastal
areas of Louisiana (Table IV-21). Although an interaction with spills greater than or equal to 1,000 bbl may
occur, infrequent mortalities are expected, with primarily sublethal effects. It is expected that an oil spill
greater than or equal to 1,000 bbl will seldom contact and affect nonendangered cetaceans in the CPA.

Activities resulting from the proposed action have a potential to affect nonendangered cetaceans
detrimentally. These cetaceans could be impacted by operational discharges, helicopter and vessel traffic,
platform noise, explosive platform removals, seismic surveys, oil spills, and oil-spill response activities. The
effects of the majority of these activities are expected to be sublethal. Lethal effects are expected only from
oil spills greater than or equal to 1,000 bbl. Sale-related oil spills of any size are expected to seldom contact
nonendangered and nonthreatened cetaceans.

Conclusion

The impact of the High Case scenario on nonendangered and nonthreatened cetaceans within the
potentially affected area is expected to result in sublethal effects that are chronic and may result in persistent
physiological or behavioral changes, as well as some degree of avoidance of the impacted area(s).

Erndangered and Threatened Species

This section discusses the effects of the proposed action on blue, right, sei, humpback, fin, and sperm
whales. For a detailed discussion of these species, see Section 111.B.3.a.(2). The sperm whale is the species
most commonly seen in the Gulf of Mexico.

The major impact-producing factors related to the proposed action are discussed in detail by the National
Research Council (1985), Boesch and Rabalais (1987), Geraci and St. Aubin (1988), USDOI, MMS (1982a and
1987d), and API (1989), and are described in the preceding section (Section IV.D.1.a.(5)(a), nonendangered
and nonthreatened species).

Base Case Analysis

The major impact-producing factors analyzed below are related to the proposed action and include
operational discharges, helicopter and vessel traffic, platform noise, explosive platform removals, seismic
surveys, oil spills, and oil-spill response activities.

An estimated 4,113,000 bbl of drilling muds, 988,000 bbl of drill cuttings, and 317 MMbbl of produced
waters are assumed to be generated offshore as a result of the proposed action (Table IV-2). These effluents
are routinely discharged into offshore marine waters and are regulated by the U.S. Environmental Protection
Agency’s NPDES permits. It is expected that endangered cetaceans will have some interaction with these
discharges. Direct effects to cetaceans are expected to be sublethal, and effects to cetacean food sources are
not expected due to the rapid offshore dilution and dispersion of operational discharges. It is expected that
operational discharges will seldom contact and affect endangered cetaceans.

It is assumed that helicopter traffic will occur on a regular basis, averaging about 18,000 trips per year.
The FAA Advisory Circular 91-36C encourages the use of fixed-wing aircraft above an elevation of 152 m and
helicopters above 300 m. It is expected that at these elevations no cetaceans will be affected by OCS helicopter
traffic. It is also expected that helicopter traffic will scldom disturb and affect endangered cetaceans because
of special prohibitions and adherence to the general FAA-recommended minimum ceiling of 300 m.

It is assumed that about 500 OCS-related oil/gas service-vessel trips will occur annually as a result of the
proposed action and that 2 shuttle tanker trips will occur during the 35-year life of the proposed action (Table
IV-2). Noise from service-vessel traffic may elicit a startle reaction from cetaceans or mask their sound
reception. This effect is sublethal, and at worst, of a short-term, temporary nature. Cetaceans can avoid
service vessels, and operators can avoid cetaceans. It is expected that service-vessel traffic will seldom contact
and affect endangered cetaceans.

It is assumed that 340 exploration and delineation wells and 250 development wells will be drilled and will
produce sounds at intensities and frequencies that could be heard by cetaceans. It is estimated that noise from
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drilling activities will last no longer than two months at cach location. However, the decibel level of these
sounds dissipates to the tolerance of most cetaceans within 15 m of the source. Odontocetes communicate at
higher frequencies than the dominant sounds generated by drilling platforms. Sound levels in this range are
not likely to be generated by drilling operations (Gales, 1982). The effects on cetaceans from platform noise
are expected to be sublethal. It is expected that drilling noise will seldom disturb and affect endangered
cetaceans.

Explosive platform removals can temporarily interfere with communication, disturb behavior, permanently
reduce hearing sensitivity, or cause hemorrhaging in cetaceans. It is estimated that 20 structures will be
removed by explosives from the Gulf of Mexico as a result of the proposed action. These removals are
assumed to occur during the last 12 years of the life of the proposed action and no more than five in any single
year (Table IV-2). It is expected that structure removals will cause sublethal effects on cetaceans. No
mortalities are expected because of the MMS guidelines for explosive removals (USDOI, MMS, 1990a,
Appendix B). It is expected that structure removals will seldom disturb and affect endangered cetaceans.

Seismic surveys use airguns to generate pulses. It is assumed that only these methods will be used in
seismic surveys as a result of the proposed action (Section IV.A.2.). It is expected that effects on cetaceans
from seismic surveys are primarily sublethal, constituting short-term avoidance behavior.

Oil spills and oil-spill response activities can adversely affect cetaceans, causing skin and eye irritation,
asphyxiation from inhalation of toxic fumes, food reduction or contamination, oil ingestion, and displacement
from preferred habitats or migration routes. In the event that oiling of cetaceans should occur from sale-
related oil spills greater than or equal to 1,000 bbl (1 spill of 6,500 bbl is assumed), the effects would primarily
be sublethal; few mortalities are expected. The effects of sale-related oil spills less than 1,000 bblare expected
to be solely sublethal due to the small area affected and their rapid dispersion. It is expected that the extent
and severity of effects from sale-related oil spills of any size will be lessened by improved coastal oil-spill
contingency planning (Section IV.C.5.) and by active avoidance of oil spills by cetaceans.

Section IV.C.1. estimates the mean number of spills less than 1,000 bbl occurring from the proposed action
in the CPA. It is assumed that 21 spills greater than 1 and less than or equal to 50 bbl will occur during the
35-year life of the proposed action. It is estimated that the 21 spills will occur offshore and that a few will
contact land. It is assumed that 1 spill greater than 50 and less than 1,000 bbl will occur during the 35-year
life of the proposed action, and it is estimated that the spill will occur offshore and that none of it will contact
land. Although an interaction with spills less than 1,000 bbl may occur, only sublethal effects are expected.
It is estimated that spills less than 1,000 bbl will infrequently contact and affect endangered cetaceans.

Section IV.C.1. estimates the mean number of spills greater than or equatl to 1,000 bbl resulting from the
proposed action in the CPA. It is assumed that one crude oil spill greater than or equal to 1,000 bbl will occur
from either a platform or pipeline in the Central Gulf during the 35-year life of the proposed action (median
size is 6,500 bbl). Table IV-21 identifies the estimated risk of one or more oil spills greater than or equal to
1,000 bbl occurring and contacting, within 10 days, areas where cetaceans have been surveyed. There is a 5
percent probability that an oil spill greater than or equal to 1,000 bbl will occur and contact within 10 days
cetacean habitats at or beyond the shelf break of the CPA. There is a 1-2 percent probability that an oil spill
greater than or equal to 1,000 bbl will occur and contact areas of the Mississippi Delta (survey blocks in Table
IV-21) within 10 days where cetaceans have been sighted. Although an interaction with spills greater than or
equal to 1,000 bbl may occur, infrequent mortalities are expected with primarily sublethal effects. It is expected
that an oil spill greater than or equal to 1,000 bbl will seldom contact and affect endangered cetaceans in the
CPA.

Summary

Activities resulting from the proposed action have a potential to affect endangered cetaceans detrimentally.
These cetaceans could be impacted by operational discharges, helicopter and vessel traffic, platform noise,
explosive platform removals, seismic surveys, oil spills, and oil-spill response activities. The effects of the
majority of these activities are expected to be sublethal. Lethal effects are expected only from oil spills greater

than or equal to 1,000 bbl. Sale-related oil spills of any size are expected to seldom contact endangered and
threatened cetaceans.
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Conclusion

The impact of the Base Case scenario on endangered and threatened cetaceans within the potentially
affected area is expected to result in sublethal effects that are chronic and could result in persistent
physiological or behavioral changes, as well as some degree of avoidance of the impacted areas.

High Case Analysis

The major impact-producing factors analyzed below are related to the proposed action and include
operational discharges, helicopter and vessel traffic, platform noise, explosive platform removals, seismic
surveys, oil spills and oil-spill response activities.

An estimated 7,362,000 bbl of drilling muds, 1,744,000 bbl of drill cuttings, and 660 MIMbbl of produced
waters are assumed to be generated offshore as a result of the proposed action. These effluents are routinely
discharged into offshore marine waters and are regulated by the U.S. Environmental Protection Agency’s
NPDES permits. It is expected that endangered cetaceans will have some interaction with these discharges.
Direct effects to cetaceans are expected to be sublethal, and effects 1o cetacean food sources are not expected
due to the rapid offshore dilution and dispersion of operational discharges. It is expected that operational
discharges will seldom contact and affect endangered cetaceans.

It is assumed that helicopter traffic will occur on a regular basis, averaging about 31,000 trips per year.
The FAA Advisory Circular 91-36C encourages the use of fixed-wing aircraft above an elevation of 152 m and
helicopters above 300 m. It is also expected that at these elevations no cetaceans will be affected by OCS
helicopter traffic. It is also expected that helicopter traffic will seldom disturb and affect endangered cetaceans
because of special prohibitions and adherence to the general, FAA-recommended minimum ceiling of 300 m.

It is assumed that about 880 OCS-related oil/gas service-vessel trips will occur annually as a result of the
proposed action and that 5 shuttle tanker trips will occur during the 35-year life of the proposed action (Table
IV-2). Noise from service-vessel traffic may elicit a startle reaction from cetaceans or mask their sound
reception. This effect is sublethal and, at worst, of a short-term, temporary nature. Cetaceans can avoid
service vessels, and operators can avoid cetaceans. It is expected that service-vessel traffic will seldom contact
and affect endangered cetaceans. ‘

It is assumed that 540 exploration and delineation wells and 520 development wells will be drilled and will
produce sounds at intensities and frequencies that could be heard by cetaceans. It is estimated that noise from
drilling activities will last no longer than two months at only one location. However, the decibel level of these
sounds dissipates to the tolerance of most cetaceans within 15 m of the source. Odontocetes communicate at
higher frequencies than the dominant sounds generated by drilling platforms. Sound levels in this range are
not likely to be generated by drilling operations (Gales, 1982). The effects on cetaceans from platform noise
are expected to be sublethal. It is expected that drilling noise will seldom disturb and affect endangered
cetaceans.

Explosive platform removals can interfere with communication, disturb behavior, reduce hearing sensitivity
or cause hemorrhaging in cetaceans. It is estimated that 24 structures will be removed by explosives from the
Gulf of Mexico as a result of the proposed action. These removals are assumed to occur during the last 12
years of the life of the proposed action and no more than 8 in any single year (Table [V-2). It is expected that
structure removals will cause sublethal effects on cetaceans. No mortalities are expected because of the MMS
guidelines for explosive removals (USDOI, MMS, 1990a, Appendix B). It is expected that structure removals
will seldom disturb and affect endangered cetaceans.

Seismic surveys use airguns to generate pulses. It is assumed that only these methods will be used in
seismic surveys as a result of the proposed action (Section I[V.A.2.). It is expected that effects on cetaceans
from seismic surveys are primarily sublethal, constituting short-term avoidance behavior.

Oil spills and oil-spill response activities can adversely affect cetaceans, causing skin and eye irritation,
asphyxiation from inhalation of toxic fumes, food reduction or contamination, oil ingestion, and displacement
from preferred habitats or migration routes. In the event that oiling of cetaceans should occur from sale-
related oil spills greater than or equal to 1,000 bbl (1 spill of 6,500 bbl is assumed), the effects would primarily
be sublethal; few mortalities are expected. The effects of sale-related oil spills less than 1,000 bbl are expected
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to be solely sublethal due to the small area affected and their rapid dispersion. It is expected that the extent
and severity of effects from sale-related oil spills of any size will be lessened by improved coastal oil-spill
contingency planning (Section IV.C.5.) and by active avoidance of oil spills by cetaccans.

Section IV.C.1. estimates the mean number of spills less than 1,000 bbl occurring from the proposed action
in the CPA. It is assumed that 47 spills greater than 1 and less than or equal to 50 bbl will occur during the
35-year life of the proposed action. It is estimated that the 47 spills will occur offshore and that few will
contact land. It is assumed that 2 spills greater than 50 and less than 1,000 bbl will occur during the 35-year
life of the proposed action, and it is estimated that the spill will occur offshore and that none will contact land.
Although an interaction with spills less than 1,000 bbl may occur, only sublethal effects are expected. It is
estimated that spills less than 1,000 bbl will seldom contact and affect endangered cetaceans.

Section IV.C.1. estimates the mean number of spills greater than or equal to 1,000 bbl resulting from the
proposed action in the CPA. It is assumed that one crude oil spill greater than or equal to 1,000 bbl will occur
from either a platform or pipeline in the Central Gulf during the 35-year life of the proposed action (median
size is 6,500). Table IV-21 identifies the estimated risk of one or more oil spills greater than or equal to 1,000
bbl occurring and contacting within 10 days areas where cetaceans have been surveyed. There is an 11 percent
probability that an oil spill greater than or equal to 1,000 bbl will occur and contact, within 10 days, cetacean
habitats at or beyond the shelf break of the CPA. There is a 1-4 percent probability that an oil spill greater
than or equal to 1,000 bbl will occur and contact within 10 days areas of the Mississippi Delta where cetaceans
have been sighted and a 1-2 percent probability of occurrence and contact within 10 days in coastal areas of
Louisiana (Table IV-21). Although an interaction with spills greater than or equal to 1,000 bbl may occur,
infrequent mortalities are expected with primarily sublcthal effects. It is expected that an oil spill greater than
or equal to 1,000 bbl will seldom contact and affect endangered cetaceans in the CPA.

Activities resulting from the proposed action have a potential to affect endangered cetaceans detrimentally.
These cetaceans could be impacted by operational discharges, helicopter and vessel traffic, platform noise,
explosive platform removals, seismic surveys, oil spills, and oil-spill response activities. The effects of the
majority of these activities are expected to be sublethal. Lethal effects are expected only from oil spills greater
than or equal to 1,000 bbl. Sale-related oil spills of any size are expected to seldom contact endangered and
threatened cetaceans.

Conclusion

The impact of the High Case scenario on endangered and threatened cetaceans within the potentially
affected area is expected to result in sublethal effects that are chronic and may result in persistent physiological
or behavioral changes, as well as some degree of avoidance of the impacted area(s).

(b) Alabama, Choctawhatchee, and Perdido Key Beach Mice

This section discusses the effects of the proposed action on the Alabama, Choctawhatchee, and Perdido
Key beach mice. Alabama, Choctawhatchee, and Perdido Key beach mice occupy restricted habitats behind
coastal foredunes of Florida and Alabama. Their range is chiefly in Perdido Key State Preserve (Florida),
Grayton Beach State Recreational Area (Florida), St. Andrews State Recreation Area (Florida), Gulf Islands
National Seashore (Alabama), and Gulf State Park (Alabama). Portions of these areas have been designated
as critical habitat for these endangered species. The major impact-producing factors related to the proposed
action that may effect Alabama, Choctawhatchee, and Perdido Key beach mice include oil spills and oil-spill
response activities.

Direct contact with spilled oil can cause skin and eye irritation, asphyxiation from inhalation of toxic fumes,
food reduction, food contamination, oil ingestion, and displacement from preferred habitat. Vehicular traffic
associated with oil-spill cleanup activities can degrade preferred habitat and cause displacement from these
areas.

The preferred habitat of Alabama, Choctawhatchee, and Perdido Key beach mice is not on the beach, but
behind the barrier dunes. An oil spill would have to breach the dunes to reach either the mice or their
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preferred habitat. This could occur only if an oil spill coincided with a storm surge. The home range of the
beach mice is within those areas, described above, that receive particular consideration during oil-spill cleanup.
Because of the critical designation and general status of those areas, oil-spill contingency plarns include special
notices to minimize adverse effects from vehicular traffic during cleanup activities and 10 maximize the
protection efforts to prevent contact of these areas with spilled oil (Section IV.C.5.).

Base Case Analysis

The major impact-producing factors analyzed below are related to the proposed action and include oil spills
and oil-spill response activities.

Section IV.C.1. estimates the mean number of spills less than 1,000 bbl occurring from the proposed action
in the CPA. It is assumed that fewer than 10 spills greater than 1 and less than or equal to 50 bbl will occur
onshore during the 35-year life of the proposed action. It is estimated that spills less than 1,000 bbl will not
breach barrier dunes and contact or affect beach mice or their habitats.

Section IV.C.1. estimates the mean number of spills greater than or equal to 1,000 bbl resulting from the
proposed action in the CPA. It is assumed that 1 crude oil spill greater than or equal to 1,000 bbl will occur
from either a platform or pipeline in the Central Gulf during the 35-year life of the proposed action. It is
expected that an oil spill greater than or equal to 1,000 bbl could breach beach barriers only if the spill
coincided with a storm surge strong enough to lift oil over the foredunes. Table IV-21 identifies the estimated
risk of one or more oil spills greater than or equal to 1,000 bbl occurring and contacting within 10 days the
coast near beach mice habitats. There is less than a 0.5 percent probability of an oil spill greater than or equal
to 1,000 bbl occurring and contacting within 10 days the coastal areas of the Alabama, Choctawhatchee, and
Perdido Key beach mice. It is expected that oil spills greater than or equal to 1,000 bbl will not contact or
affect beach mice or their habitats.

Vehicular traffic associated with oil-spill cleanup activities is assumed to contact beach mouse habitat in
the event of a spill greater than or equal to 1,000 bbl breaching barrier dunes. Table IV-21 indicates that there
is less than a 0.5 percent probability of an oil spill greater than or equal to 1,000 bbl occurring and contacting
within 10 days, the coastal areas of the Alabama, Choctawhatchee, and Perdido Key beach mice. Itis expected
that vehicular traffic associated with oil-spill cleanup activities will seldom contact or affect beach mice or their
habitats.

Summary

Activities resulting from the proposed action have a potential to affect Alabama, Choctawhatchee, and
Perdido Key beach mice detrimentally. Beach mice could be impacted by oil spills and oil-spill response
activities. It is expected that there will seldom be interaction between these events and beach mice or their
habitats.

Conclusion

The impact of the Base Case scenario on Alabama, Choctawhatchee, and Perdido Key beach mice within
the potentially affected area is expected to result in sublethal effects that seldom occur and may cause short-
term physiological or behavioral changes.

High Case Analysis

The major impact-producing factors analyzed below are related to the proposed action and include oil spills
and oil-spill cleanup activities.

Section IV.C.1. estimates the mean number of spills less than 1,000 bbl occurring from the proposed action
in the CPA. It is assumed that fewer than 10 spills greater than 1 and less than or equal to 50 bbl will occur
onshore during the 35-year life of the proposed action. It is expected that spills less than 1,000 bbl will not
breach barrier dunes and contact or affect beach mice or their habitats.
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Section [V.C.1. estimates the mean number of spills greater than or equal to 1,000 bbl resulting from the
proposed action in the CPA. It is assumed that 1 crude oil spill greater than or equal to 1,000 bbl will occur
from either a platform or pipeline in the Central Gulf during the 35-year life of the proposed action (median
size of 6,500 bbl). It is expected that an oil spill greater than or equal to 1,000 bbl could breach beach barriers
only if the spill coincided with a storm surge strong enough to lift oil over the foredunes. Table IV-21 identifies
the estimated risk of one or more oil spills greater than or equal to 1,000 bbl occurring and contacting within
10 days coastal areas near beach mice habitats. There is less than a 0.5 percent probability of an oil spill
greater than or equal to 1,000 bbl occurring and contacting within 10 days the coastal areas of the Alabama,
Choctawhatchee, and Perdido Key beach mice. It is estimated that oil spills greater than or equal to 1,000 bbl
will not contact or affect beach mice or their habitats.

Vehicular traffic associated with oil-spill cleanup is assumed to contact beach mouse habitat in the event
of a spill greater than or equal to 1,000 bbl breaching barrier dunes. Table IV-21 indicates that there is less
than a 0.5 percent probability of an oil spill greater than or equal 1,000 bbl occurring and contacting within 10
days the coastal areas of the Alabama, Choctawhatchee, and Perdido Key beach mice. It is expected that
vehicular traffic associated with oil-spill cleanup activities will not contact or affect beach mice or their habitats.

Activities resulting from the proposed action have a potential to affect Alabama, Choctawhatchee, and
Perdido Key beach mice detrimentally. Beach mice could be impacted by oil spills and oil-spill response
activities. Itis expected that there will be no interaction between these events and beach mice or their habitats.

Conclusion

The impact of the High Case scenario on Alabama, Choctawhatchee, and Perdido Key beach mice within
the potentially affected area is expected to result in sublethal effects that seldom occur and may cause short-
term physiological or behavioral changes.

(6) Impacts on Marine Turtles

This section discusses the effect of the proposed action on the loggerhead, Kemp’s ridley, hawksbill, green,
and leatherback marine turtles of the Gulf of Mexico. The major impact-producing factors related to the
proposed action are discussed in detail in Decline of the Sea Turtles: Causes and Prevention (NRC, 1990) and
are described below.

The major impact-producing factors related to the proposed action that may affect Gulf marine turtles
include anchoring, structure installation, pipeline placement, dredging, operational discharges, vessel traffic,
explosive platform removals, OCS-related trash and debris, oil-spill response activities, and oil spills.

Anchoring, structure installation, pipeline placement, dredging, and operational discharges may adversely
affect marine turtle habitat through destruction of seagrass beds and live-bottom communities. Effects to these
habitats from the above mentioned impact-producing factors are described and analyzed in detail in Sections
IV.D.1.a.(1) and (2).

Noise from service-vessel traffic may elicit a startle reaction from marine turtles. This effect is sublethal,
and at worst, of a short-term, temporary nature (NRC, 1990). Service vessels could collide with and directly
impact marine turtles. Vessel-related injuries were noted in 9 percent of the marine turtles stranded in the
Gulf of Mexico during 1988 (USDOC, NMFS, 1989b). This observation was not able to distinguish between
live and dead turtles struck by boats. Marine turtles spend no more than 4 percent of their time at the surface,
and less time than that during the winter (Byles, 1989; Lohoefener et al., 1990).

Explosive platform removals can cause capillary damage, disorientation,and loss of motor control in marine
turtles (Duronslet et al., 1986). The effects are primarily sublethal and short-term; however, marine turtles
proximate to detonationwould likely sustain fatal injuries. Mortalities and fatal injuries have been speculated,
but none has been documented. Although marine turtles occur near offshore oil and gas structures, aerial
surveys in the Central Gulf have shown no statistical correlation between marine turtles and offshore structures,
except near the Chandeleur Islands, Louisiana (Lohoefener, personal comm., 1989). To minimize the
likelihood of removals occurring when marine turtles may be nearby, MMS has issued guidelines for explosive
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platform removal to offshore operators. These guidelines include daylight detonation only, staggered charges,
placement of charges S m below the seafloor, and pre- and post-detonation surveys of surrounding waters.

Marine turtles can become entangled in monofilament fishing line, netting, 6-pack yokes, etc., which may
result in injury or mortality. Marine turtles are known to be attracted to floating plastic debris because of its
resemblance to their preferred food, the jellyfish. Ingestion of plastic and styrofoam materials could result in
drowning, lacerations, digestive disorders or blockage, and reduced mobility resulting in starvation (Balazs,
198S; Carr, 1987; USDOC, NOAA, 1988d; Heneman and the Center for Environmental Education, 1988;
USDOI, MMS, 1989a). The MMS prohibits the disposal of equipment, containers, and other materials into
offshore waters by lessees (30 CFR 250.40). In addition, MARPOL, Annex V, Public Law 100-220 (101 Statute
1458), which prohibits the disposal of any plastics at sea or in coastal waters, went into effect January 1, 1989.

Oil-spill response activities, such as vehicular and vessel traffic in shallow areas of seagrass beds and live-
bottom communitics, can adversely affect sea turtle habitat and cause displacement from these preferred areas.
These habitats receive particular consideration during oil-spill cleanup. Because of the special designation and
general status of those areas, oil-spill contingency plans include special notices to minimize adverse effects from
vehicular traffic during cleanup activities and to maximize the protection efforts to prevent contact of these
areas with spilled oil (Section IV.C.5.).

Oil spills can adversely affect marine turtles by toxic external contact, toxic ingestion or blockage of the
digestive tract, asphyxiation, entrapment in tar or oil slicks, habitat destruction, and displacement from
preferred habitats (Fritts and McGehee, 1981; Vargo et al.,, 1986; Boesch and Rabalais, 1987; Lutz, 1989).
Pelagic life stages are particularly vulnerable to contacting or ingesting oil because the currents that concentrate
oil spills also form the debris mats that these life stages inhabit (Vargo et al., 1986). Fritts and McGehee
(1982) noted that sea turtle eggs were rendered infertile on contact with oil.

When an oil spill occurs, many factors interact to delimit the severity of effects and the extent of damage
to marine turtles. Determining factors include geographic location, oil type, oil dosage, impact area,
oceanographic conditions, meteorological conditions, and season (NRC, 1985; USDOI, MMS, 1987b). Marine
turtles themselves may actively avoid an oil spill, thereby limiting the effects and lessening the extent of damage
to their populations. Less severe, sublethal effects are defined as those that impair the ability of an organism
to function effectively without causing direct mortality (NRC, 1985).

Base Case Analysis

The major impact-producing factors related to the proposed action that may affect Gulf marine turtes
include anchoring, structure installation, pipeline placement, dredging, operational discharges, OCS-related
trash and debris, vessel traffic, explosive platform removals, oil-spill response activities, and oil spills.

The impact from anchoring, structure installation, pipeline placement, dredging, and operationaldischarges
on seagrass bed and live-bottom sea turtle habitat are analyzed in detail in Sections IV.D.1.a.(1) and (2).

To summarize the effects on wetlands and estuaries, it is expected that a dieback of up to 10-15 ha of
wetlands will occur for less than one growing season from contact with spilled oil. Up to 5.5 ha of wetlands
and estuaries could be eroded along navigation channels as a result of vessel traffic within the channels. Effects
to wetlands and estuaries will occur in Louisiana and along the north Texas coast. To summarize the effects
on seafloor habitats, little or no damage is expected to the physical integrity, species, diversity, or biological
productivity of topographic features or live bottoms. Small areas of 5-10 m? would be affected for less than
two years, probably on the order of four weeks. Offshore operational discharges are not lethal to marine
turtles and are diluted and dispersed rapidly within 1 km of the discharge point to the extent that adverse
effects to marine turtle food sources do not occur (API, 1989; NRC, 1983). It is expected that effects on
marine turtles from anchoring, structure installation, pipeline emplacement, and dredging will be
indistinguishable from the long-term (25-50 years) natural variability within populations of marine turtles. It
is expected that marinc turtles will avoid 5-10 m? of live-bottom areas for up to a month and that this
avoidance of impoverished foraging areas will have no effect on marine turtles. The suspended particulate
matter in operational discharges offshore is expected to cause sublethal effects by inhibition of the ability of
marine turtles 10 locate their prey visually within 1 km of the discharge point for the short time period (less
than one hour) spent traversing the plume.
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Sublethal effects on marine turtles or their habitats are expected from these impact-producing factors.
Based on the aforementioned analyses, the estimate is that anchoring, structure installation, pipeline placement,
dredging, and operational discharges will seldom contact and affect marine turtles or their habitats.

Marine turtles can become entangled in or ingest trash and debris. It is assumed that some OCS-related
trash and debris will be accidentally lost into the Gulf and available for interaction with marine turtles.
Although mortalities could occur, primarily sublethal effects are expected. It is expected marine turtles will
seldom interact with OCS oil- and gas-related trash and debris.

Explosive platform removals can cause capillary damage, disorientation, loss of motor control, and fatal
injuries in marine turtles. It is estimated that 20 structures will be removed by explosives from the Guif of
Mexico as a result of the proposed action. It is assumed that these removals occur during the last 12 years of
the life of the proposed action. No more than 5 structures will be removed in any given year. Some of the
platform removals will occur beyond the continental shelf. As benthic feeders, Gulf of Mexico hard-shell
marine turtles do not use habitats beyond the shelf break. Although the pelagic life stages of all marine turtles
use these habitats, there is no correlation between marine turtles and the presence of offshore structures
beyond the shelf break. It is expected that structure removals will cause sublethal effects on marine turtles.
No mortalities are expected because of the MMS guidelines for explosive removals (USDOI, MMS, 1990a,
Appendix B) and because the removals occur away from preferred offshore habitats. It is expected that
structure removals will seldom disturb and affect marine turtles.

It is assumed that about 500 OCS-related oil and gas service-vessel trips will occur annually as a result of
the proposed action and that 2 shuttle tanker trips will occur during the 35-year life of the proposed action
(Table IV-2). Noise from service-vessel traffic may elicit a startle reaction from marine turtles. This effect is
sublethal and, at worst, of a short-term, temporary nature. Collision between service vessels and surfaced
marine turtles would likely cause fatal injuries. It is assumed that service-vessel traffic and marine turtles will
seldom be in close proximity. Although a low percentage of stranded marine turtles have shown indications
of vessel collision, it cannot be determined what types of vessel were involved and whether these injuries
occurred before or after death. The OCS-related vessel traffic is a meager amount of the total vessel traffic
in the Gulf of Mexico. Marine turtles are known to spend 4 percent or less of their time at the surface and
to sound upon vessel approach. In addition, marine vessel operators can avoid marine turtles. It is expected
that service-vessel traffic will seldom contact and affect marine turtles.

Oil spills and oil-spill response activities can adversely affect marine turtles by toxic external contact, toxic
ingestion or blockage of the digestive tract, asphyxiation, entrapment in tar or oil slicks, habitat destruction,
and displacement from preferred habitats. Oil-spill response activities such as vehicular and vessel traffic are
assumed to contact marine turtle habitat, such as shallow areas of secagrass beds and live-bottom communities,
in the event of contact with an oil spill greater than or equal to 1,000 bbl. Sublethal effects are expected due
to the particular consideration these areas receive during oil-spill cleanup to minimize adverse effects from
traffic during cleanup activities and to maximize protection efforts to prevent contact of these areas with spilled
oil. It is expected that oil-spill response activities will seldom contact and affect marine turtle habitat.

In the event that oiling of marine turtles should occur from sale-related oil spills greater than or equal to
1,000 bbl (1 spill of 6,500 is assumed) the effects would primarily be sublethal; few mortalities are expected.
The effects of sale-related oil spills less than 1,000 bbl are expected to be solely sublethal due to the small area
affected and their rapid dispersion. It is expected that the extent and severity of effects from sale-related oil
spills of any size will be lessened by improved coastal oil-spill contingency planning (Section-IV.C.5.) and by
active avoidance of oil spills by marine turtles.

Section IV.C.1. estimates the mean number of spills less than 1,000 bbl occurring from the proposed action
in the CPA. It is assumed that 21 spills greater than 1 and less than or equal to 50 bbl will occur during the
35-year life of the proposed action. It is estimated that the 21 spills will occur offshore and that a few will
contact land. It is assumed that 1 spill greater than 50 and less than 1,000 bbl will occur during the 35-year
life of the proposed action, and it is estimated that the spill will occur offshore and that none of it will contact
land. Although an interaction with spills less than 1,000 bbl may occur, only sublethal effects are expected.
It is expected that spills less than 1,000 bbl will seldom contact and affect marine turtles.

Section IV.C.1. estimates the mean number of spills greater than or equal to 1,000 bbl resulting from the
proposed action in the CPA. It is assumed that 1 crude oil spill greater than or equal to 1,000 bbl will occur
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from either a platform or pipeline in the Central Guif during the 35-year life of the proposed action (median
size is 6,500 bbl). Table IV-21 identifies the estimated risk of one or more oil spills greater than or equal to
1,000 bbl occurring and contacting within 10 days marine turtle habitat. The highest estimated probability of
one or more oil spills greater than or equal to 1,000 bbl occurring and contacting within 10 days marine turtle
habitat in the Central Gulf is 1 percent (Plaquemines and Terrebonne Parishes). There is a 5 percent
probability that one or more oil spill greater than or equal to 1,000 bbl will occur and contact within 10 days
pelagic turtle habitat beyond the shelf break of the CPA. Although an interaction with spills greater than or
equal to 1,000 bbl may occur, infrequent mortalities are expected with primarily sublethal effects. It is expected
that an oil spill greater than or equal to 1,000 bbl will seldom contact and affect marine turtles in the CPA.

Summary

Activities resulting from the proposed action have a potential to affect marine turtles detrimentally. Marinc
turtles could be impacted by anchoring, structure installation, pipeline placement, dredging, operational
discharges, OCS-related trash and debris, vessel traffic, explosive platform removals, oil-spill response activities,
and oil spills. The effects of the majority of these activities are expected 1o be sublethal. Lethal effects are
expected only from oil spills greater than or equal to 1,000 bbl. Sale-related oil spills of any size are expected
to seldom contact marine turtles.

Conclusion

The impact of the Base Case scenario on marine turtles within the potentially affected area is expected
to result in sublethal effects that are chronic and may cause persistent physiolcgical or behavioral changes.

High Case Analysis

The major impact-producing factors related to the proposed action that may affect Gulf marine turtles
includeanchoring,structure installation, pipeline placement, dredging, operationaldischarges, OCS-related trash
and debris, vessel traffic, explosive platform removals, oil-spill response activities, and oil spills.

The impact from anchoring, structure installation, pipeline placement, dredging, and operational discharges
on seagrass bed and live-bottom sea turtle habitat is analyzed in detail in Sections IV.D.1.a.(1) and (2).

To summarize the effects on wetlands and estuaries, it is expected that a dieback of up to 10-15 ha of
wetlands will occur for less than one growing season from contact with spilled oil. Up to 11 ha of wetlands and
estuaries could be eroded along navigation channels as a result of OCS-vessel traffic within the channels.
Effects to wetlands and estuaries will occur in Louisiana and along the north Texas coast. To summarize the
effects on seafloor habitats, little or no damage is expected to the physical integrity, species, diversity, or
biological productivity of topographic features or live bottoms. Small areas of 5-10 m? would be affected for
less than two years, probably on the order of four weeks.

Offshore operationaldischarges are not lethal to marine turtles and are diluted and dispersed rapidly within
1 km of the discharge point to the extent that adverse effects to marine turtle food sources do not occur (API,
1989; NRC, 1983). It is expected that effects on marine turtles from anchoring, structure installation, pipeline
emplacement, and dredging will be indistinguishable from the long-term (25-50 years) natural variability within
populations of marine turtles. It is expected that marine turtles will avoid 5-10 m? of live-bottom areas for up
to a month and that this avoidance of impoverished foraging areas will have no effect on marine turtles. The
suspended particulate matter in operational discharges offshore are expected to cause sublethal effects by
inhibition of the ability of marine turtles to locate their prey visually within 1 km of the discharge point for the
short time period (less than one hour) spent traversing the plume. ,

Sublethal effects on marine turtles or their habitats are expected from these impact-producing factors.
Based on the aforementioned analyses, the estimate is that anchoring, structure installation, pipeline placement,
dredging, and operational discharges will seldom contact and affect marine turtles or their habitats.

Marine turtles can become entangled in or ingest trash and debris. It is assumed that some OCS-related
trash and debris will be accidentally lost into the Gulf and available for interaction with marine turtles.
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Although mortalities could occur, primarily sublethal effects are expected. It is expected that marine turtles
will seldom interact with OCS oil- and gas-related trash and debris.

Explosive platform removals can cause capillary damage, disorientation, loss of motor control, and fatal
injuries in marine turtles. It is estimated that 24 structures will be removed using explosives from the Gulf of
Mexico as a result of the proposed action. It is assumed that these removals occur during the last 12 years of
the life of the proposed action, no more than 8 in any single year, and that some of the platform removals will
occur in habitats beyond the continental shelf. As benthic feeders, Gulf of Mexico hard-shell marine turtles
do not use habitats beyond the shelf break. Although the pelagic life stages of all marine turtles use these
habitats, there is no correlation between marine turtles and the presence of offshore structures beyond the shelf
break. It is expected that structure removals will cause sublethal effects on marine turtles. No mortalities are
expected because of the MMS guidelines for explosive removals (USDOI, MMS, 1990a, Appendix B) and
because the removals occur away from preferred offshore habitat. It is expected that structure removals will
seldom disturb and affect marine turtles.

It is assumed that about 880 OCS-related oil and gas service-vessel trips will occur annually as a result of
the proposed action and that 5 shuttle tanker trips will occur during the 35-year life of the proposed action
(Table 1V-2). Noise from service-vessel traffic may elicit a startle reaction from marine turtles. This effect is
sublethal and, at worst, of a short-term, temporary nature. Collision between service vessels and surfaced
marine turties would likely cause fatal injuries. It is expected that service-vessel traffic and marine turtles will
seldom be in close proximity. Although a low percentage of stranded marine turtles have shown indications
of vessel collision, it cannot be determined what types of vessel were involved and whether these injuries
occurred before or after death. Marine turtles are known to spend 4 percent or less of their time at the
surface and to sound upon vessel approach. In addition, marine vessel operators can avoid marine turtles.
It is expected that service-vessel traffic will seldom contact and affect marine turtles.

Oil spills and oil-spill response activities can adversely affect marine turtles by toxic external contact, toxic
ingestion or blockage of the digestive tract, asphyxiation, entrapment in tar or oil slicks, habitat destruction,
and displacement from preferred habitats. Oil-spill response activities such as vehicular and vessel traffic are
assumed to contact marine turtle habitat, such as shallow areas of seagrass beds and live-bottom communities,
in the event of contact with an oil spill greater than or equal to 1,000 bbL Sublethal effects are expected due
to the particular consideration these areas receive during oil-spill cleanup to minimize adverse effects from
traffic during cleanup activities and to maximize protection efforts to prevent contact of these areas with spilled
oil. It is expected that oil-spill response activities will seldom contact and affect marine turtle habitat.

In the event that oiling of marine turtles should occur from sale-related oil spills greater than or equal to
1,000 bbl (1 spill of 6,500 bbl is assumed), the effects would primarily be sublethal; few mortalities are
expected. The effects of sale-related oil spills less than 1,000 bbl are expected to be solely sublethal due to
the small area affected and their rapid dispersion. It is expected that the extent and severity of effects from
sale-related oil spills of any size will be lessened by improved coastal oil-spill contingency planning (Section
IV.C.5.) and by active avoidance of oil spills by marine turtles.

Section IV.C.1. estimates the mean number of spills less than 1,000 bbl occurring from the proposed action
in the CPA. It is assumed that 47 spills greater than 1 and less than or equal to 50 bbl will occur during the
35-year life of the proposed action. It is estimated that the 47 spills will occur offshore and that few will
contact land. It is assumed that 2 spills greater than 50 and less than 1,000 bbl will occur during the 35-year
life of the proposed action, and it is estimated that the spills will occur offshore and that none will contact land.
Although an interaction with spills less than 1,000 bbl may occur, only sublethal effects are expected. It is
expected that spills less than 1,000 bbl will seldom contact and affect marine turtles.

Section ['V.C.1. estimates the mean number of spills greater than or equal to 1,000 bbl resuiting from the
proposed action in the CPA. It is assumed that 1 crude oil spill greater than or equal to 1,000 bbl will occur
from either a platform or pipeline in the Central Gulf during the 35-year life of the proposed action (median
size is 6,500 bbl). Table IV-21 identifies the estimated risk of one or more oil spills greater than or equal to
1,000 bbl occurring and contacting within 10 days marine turtle habitat. The highest estimated probability of
one or more oil spills greater than or equal to 1,000 bbl occurring and contacting within 10 days marine turtle
habitat in the Central Gulf is 1 percent (Plaquemines and Terrebonne Parishes). There is an 11 percent
estimated probability that an oil spill greater than or equal to 1,000 bbl will occur and contact within 10 days



Iv-222

pelagic turtle habitat beyond the shelf break of the CPA. Although an interaction with spills greater than or
e€qual to 1,000 bbl may occur, infrequent mortalities are expected with primarily sublethal effects. It is expected
that an oil spill greater than or equal to 1,000 bbl will seldom contact and affect marine turtles in the CPA.

Activities resulting from the proposed action have a potential to affect marine turtles detrimentally. Marine
turtles could be impacted by anchoring, structure installation, pipeline placement, dredging, and operational
discharges, OCS-related trash and debris, vessel traffic, explosive platform removals, oil-spill response activities,
and oil spills. The effects of the majority of these activities are expected to be sublethal. Lethal effects are
expected only from oil spills greater than or equal to 1,000 bbl. Sale-related oil spills of any size are expected
to seldom contact marine turtles.

Conclusion

The impact of the High Case scenario on marine turtles within the potentially affected area is expected
to result sublethal effects that are chronic and may cause persistent physiological or behavioral changes.

(7) Impacts on Coastal and Marine Birds

Effects on coastal and marine birds from activities associated with the proposed action could come from
oil spills, disturbance from OCS service-vessel and helicopter traffic near coastal areas, displacement from
onshore pipeline landfalls and facility construction near coastal areas, and entanglement and ingestion of
offshore oil- and gas-related plastic debris. Potential effects from these impact-producing factors are described
below.

Sections providing supportive material for the coastal and marine bird analysis include Sections IIL.B.5.
(description of coastal and marine birds), IV.C.1. and IV.C3. (oil spills), IV.A.2.c. (support activities),
IV.A.3.a.(1) (service and construction facilities), and IV.A.2.d.(5) (loss of trash and debris).

When an oil spill occurs, many factors interact to delimit the severity of effects and the extent of damage
to coastal and marine bird populations. The direct effect of oiling on birds occurs through the matting of
feathers and subsequentloss of body insulation and water-repellency, the ingestion of oil, the depression of egg-
laying activity, and the reduction of hatching success (Holmes and Cronshaw, 1977; Ainley et al., 1981; Peakall
et al, 1981). Transfer of oil from adults to eggs and young during nesting results in significant mortality for
new cggs and deformities in hatchlings from eggs further along in incubation (Clapp et al., 1982a). Stress from
ingested oil can be additive to ordinary environmentalstresses such as low winter temperatures, migration, or
molting (Holmes, 1984). Direct contact by birds with appreciable amounts of oil is usually fatal (NRC, 1985).

The impacts from spills less than 1,000 bbl differ in severity and kind from those of spills greater than or
equal to 1,000 bbl. An OCS-related spill greater than or equal to 1,000 bbl certainly can be a long-term
catastrophic event; however, if the frequency of such an event is low, the spill will eventually disappear due to
physical-chemical processes and complex degradation (NRC, 1985). On a much smaller scale, spills less than
1,000 bbl may not have the same immediate effect that a spill greater than or equal to 1,000 bbl has on
seabirds, but if the frequency of sublethal effects is relatively high, spills less than 1,000 bbl may be a more
serious problem causing continued irritation and/or sublethal toxic effects. Less severe, sublethal effects are
defined as those that impair the ability of an organism to function effectively without causing direct mortality
(NRC, 1985).

Those birds most susceptible to oiling either raft at sea or congregate in large numbers--gulls, terns, white
pelicans, and certain waterfowl such as scaup--or dive to feed, such as cormorants and anhinga. Because of
the strong visual impact, the death of coastal and marine birds from oiling due to an OCS-related spill receives
a large amount of publicity (Clapp et al,, 1982a; NRC, 1985). Although mortality among marine birds may
appear high as the result of an oil spill greater than or equal to 1,000 bbl, there is no evidence at this time that
this mortality has adversely affected any species on a population level on the United States OCS (NRC, 1985).

Rehabilitation of oiled birds and deterrence away from the immediate area of an oil spill are procedures
proven to limit the severity of the effect and lessen the extent of damage to populations of coastal and marine
birds. More than 95 percent of the oil type found on the OCS in the Gulf of Mexico, South Louisiana Crude,
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dissipates quickly, is easy to saponify, and is not as highly toxic to birds as more refined oils (Section Iv.C2).
Survival of rehabilitated oiled birds varies from 30 percent (Sims, 1970) to 90 percent (Mueller and Mendoza,
1983). The success of rehabilitation is primarily due to three factors: advance preparation in the stockpiling
of supplies and training of volunteers; the availability of a cleanup station with adequate indoor space, hot
running water, and outdoor pens; and, most importantly, the efforts and cooperation of willing volunteers and
the government agencies involved (Mueller and Mendoza, 1983). Refer to Section IV.C.5. for further
information on oil-spill response options and rehabilitation of oiled coastal and marine birds in the Gulf of
Mexico.

Supplies, services, and personnel are transported by service vessels and helicopters to OCS oil and gas
structures. Disturbance created from OCS-related service-vessel traffic could affect coastal and marine birds
in coastal feeding, resting, or breeding/nesting habitats. Disturbance can result in reduced use or desertion of
the affected habitats by coastal and marine birds (USDOI, MMS, 1985a). Similarly, OCS-related helicopter
traffic could disturb feeding, resting, breeding or nesting behavior of birds, or cause abandonmentof preferred
habitat. Disturbance by cither service-vessel or helicopter traffic could contribute to population declines by
relocation of birds to areas where they may experience increased environmental or physiological stress.

Pipeline landfalls and coastal construction can displace coastal and marine birds from coastal fecding,
roosting, or nesting habitats (Wicker and Rabalais, 1988). The dredging of pipeline channels across coastal
habitats can alter coastal processes and create zones of weakness that can result in accelerated erosion and
landscape changes in the vicinity of the landfall. The actual dredging can displace coastal and marine birds,
and the resultant habitat may be so changed that it is no longer suitable as feeding, resting, or nesting habitat.
Coastal construction may require dredging or filling of coastal habitats to create the necessary foundation for
facilities that will service OCS oil and gas activities. The altered habitat, plus some small amount of
surroundingarea, will no longer be suitable as feeding, resting, or nesting habitat for coastal and marine birds.
Displacement could contribute to populationdeclines by relocation of birds to areas where they may experience
increased environmental or physiological stress.

Coastal and marine birds can become entangled in monofilament fishing line, netting, 6-pack yokes, etc.,
which may result in injury or mortality. Ingestion of plastic and styrofoam materials may cause internal
blockage, resulting in injury or mortality (Centaur Associates, Inc. and Center for Environmental Education,
1986). Ingested plastic may impair feeding activity where plastic reduces the food storage volume of the
stomach and limits the accumulation of fat reserves essential for reproduction and migration (Ryan, 1988).
The MMS prohibits the disposal of equipment, containers, and other materials into offshore waters by lessees
(30 CFR 250.40). In addition, MARPOL, Annex V, Public Law 100-220 (101 Statute 1458), which prohibits
the disposal of any plastics at sea or in coastal waters, went into effect January 1, 1989.

(a) Nonendangered and Nonthreatened Species
Base Case Analysis

The Gulf of Mexico is populated by migrant and nonmigrant species of coastal and marine birds. This
broad category consists of four main groups: seabirds, waterfowl, wading birds, and shorebirds. The major
impact-producing factors analyzed below are related to the proposed action and include oil spills, OCS
helicopter and service-vessel traffic, pipeline landfalls and coastal facility construction, and oil- and gas-related
plastic debris.

In the event that oiling of coastal and marine birds should occur from sale-related spills, the effect of any
oiling is expected to be lessened due to the nature of Southern Louisiana crude: directly, by its chemical
composition and traits; and indirectly, by an increase in the percentage of survival from rehabilitation efforts.
The effect of spilled oil on coastal and marine birds is expected to result in a partial, short-term decrease in
a local population within the vicinity of spilled oil.

In the event that sale-related oil spills should occur in critical feeding habitats of coastal and matine birds,
sublethal and some lethal effects are expected. Sublethal effects are expected to be lessened by deterrence
of birds away from the oiled area and improved coastal oil-spill contingency planning and response (Section
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IV.C5.). Sublethal effects of spilled oil reaching critical feeding habitats are expected to result in a partial,
short-term decrease in a local population within the vicinity of the affected feeding habitats.

Section IV.C.1. estimates the mean number of spills less than 1,000 bbl occurring from the proposed action
in the CPA. It is assumed that 21 offshore spills and fewer than 10 onshore spills greater than 1 and less than
or equal to 50 bbl will occur during the 35-year life of the proposed action. Few of the total spills will contact
the coastline. It is assumed that 1 spill greater than 50 and less than 1,000 bbl will occur during the 35-year
life of the proposed action and that it will not contact the coastline. For the purpose of this analysis, it is
assumed that spills less than 1,000 bbl will seldom contact and affect feeding, resting, or nesting habitats. The
effect from spills less than 1,000 bbl on Gulf coastal and marine birds is expected to be negligible.

Section IV.C.1. estimates the mean number of oil spills greater than or equal to 1,000 bbl resulting from
the proposed action in the CPA. It is assumed that one crude oil spill greater than or equal to 1,000 bbl will
occur from either a platform or pipeline in the Central Gulf during the 35-year life of the proposed action
(median size is 6,500 bbl). Table IV-21 identifies the estimated risk of one or more oil spills greater than or
equal to 1,000 bbl occurring and contacting within 10 days feeding, resting, or nesting habitats of coastal and
marine birds in the CPA. The highest probability of one or more oil spills greater than or equal to 1,000 bbl
greater than 1,000 bbl occurring and contacting within 10 days a coastal bay in the Central Gulf is 1 percent
(Timbalier Bay). The highest estimated probability of one or more spills greater than or equal to 1,000 bbl
occurring and contacting within 10 days deltaic marshes is 1 percent. For the purpose of this analysis, it is
assumed that an oil spill greater than or equal to 1,000 bbl will seldom contact and affect the feeding, resting,
or nesting habitats in the CPA. The effect from an oil spill greater than or equal to 1,000 bbl on Gulf coastal
and marine birds is expected to be negligible.

The majority of coastal and marine bird feeding habitats occur nearshore. The highest estimated
probability of one or more spills greater than or equal to 1,000 bbl occurring and contacting within 10 days
nearshore areas and coastline along the Central Gulf is 2 percent. For the purpose of this analysis, it is
estimated that an oil spill greater than or equal to 1,000 bbl will seldom contact and affect nearshore areas and
coastline critical to the feeding of coastal and marine birds in the CPA. The effect on Gulf coastal and marine
birds is expected to be negligible.

It is assumed that no spills greater than equal to 1,000 bbl originating from OCS tankering, will occur and
contact within 10 days a Central Gulf bay, estuary, or nearshore area. For the purpose of this analysis, it is
assumed that an oil spill greater than or equal to 1,000 bbl and originating from OCS-related tankering will
not interact with Gulf coastal and marine birds.

Helicopter and service-vessel traffic related to OCS activities could disturb feeding, resting, or nesting
behavior of birds or cause abandonment of preferred habitat. This impact-producing factor could contribute
to population losses by displacement of birds to areas where they may experience increased environmental or
physiological stress.

The FAA Advisory Circular 91-36C prohibits the use of fixed-wing aircraft lower than an elevation of 152
m and helicopters lower than 300 m during the period of October 15 through April 15 in the vicinity of
numerous national wildlife refuges along the Gulf Coast in order to prevent disturbances to the birds
(Biological Opinion Section 7 Consultation, Proposed Exploration Plans for OCS in the Gulf of Mexico;
FWS/OES 375.0). The majority of these wildlife refuges provide important feeding, resting, and nesting areas
for coastal and marine birds. Although an incident may occur and be disruptive, the effect is, at worst, of a
temporary nature. It is assumed that helicopter traffic will not disturb Gulf coastal and marine birds because
of special prohibitions and adherence to the general, FAA-recommended minimum ceiling of 300 m. For the
purpose of this analysis, it is assumed that OCS-related flights at the appropriate altitude will seldom disturb
Gulf coastal and marine birds. The effect of OCS-related flights on Gulf coastal and marine birds is expected
to be negligible.

It is assumed that about 500 OCS-related oil and gas service-vessel trips will occur annually as a result of
the proposed action and that 2 shuttle tanker trips will occur during the 35-year life of the proposed action
(Table IV-2). For the purpose of this analysis, it is assumed that service-vessel traffic will seldom disturb Gulf
coastal and marine birds. The effect of service-vessel traffic on Gulf coastal and marine birds will be negligible.

Disturbance of coastal and marine bird nesting and feeding habitats from pipeline landfalls and onshore
construction could result in a reduction of or desertion by birds that use the habitats. It is assumed that no
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new OCS oil- and gas-related pipeline landfalls or coastal facilities will be constructed as a result of the
proposed action in the CPA. For the purpose of this analysis, it is estimated that pipeline landfalls and onshore
construction will not interact with feeding, resting, or nesting habitats of Gulf coastal and marine birds.

Coastal and marine birds can become entangled in or ingest trash and debris. Interaction with plastic
materials can be especially injurious and cause mortalities. It is expected that coastal and marine birds will
seldom become entangled in or ingest OCS-related trash and debris. The MMS prohibits the disposal of
equipment, containers, and other materials into offshore waters by lessees (30 CFR 250.40). In addition,
MARPOL, Annex V, Public Law 100-220 (101 Statute 1458), which prohibits the disposal of any plastics at sea
or in coastal waters, went into effect January 1, 1989. For the purpose of this analysis, it is assumed that OCS
oil- and gas-related plastic debris will seldom interact with Gulf coastal and marine birds, and therefore, the
effect will be negligible.

Summary

Activities resulting from the proposed action have the potential to affect Central Gulf coastal and marine
birds detrimentally. It is expected that the effects from the major impact-producing factors on coastal and
marine birds are negligible and of nominal occurrence. As a result, there will no discernible disturbance to
Gulf coastal and marine birds.

Conclusion

The impact of the Base Case scenario on nonendangered and nonthreatened coastal and marine birds
within the potentially affected area is expected to result in no discernible decline in a population or species and
no change in distribution and/or abundance on a local or regional scale. Individuals experiencing sublethal
effects will recover to predisturbance condition in less than one generation.

High Case Analysis

The major impact-producing factors analyzed below are related to the proposed action and include oil
spills, OCS helicopter and service-vessel traffic, pipeline landfalls and coastal facility construction, and oil- and
gas-related plastic debris.

In the event that oiling of coastal and marine birds should occur from sale-related spills, the effect of any
oiling is expected to be lessened due to the nature of Southern Louisiana Crude: directly, by its chemical
composition and traits; and indirectly, by an increase in the percentage of survival from rehabilitation efforts.
The effect of spilled oil on coastal and marine birds is expected to result in a partial, short-term decrease in
a local population within the vicinity of spilled oil

In the event that sale-related oil spills should occur in critical feeding habitats of coastal and marine birds,
sublethal effects are expected. These are expected to be lessened by deterrence of birds away from the oiled
area and improved coastal oil-spill contingency planning and response (Section IV.C.S.). Sublethal effects of
spilled oil within critical feeding habitats of coastal and marine birds are expected to result in a partial, short-
term decrease in a local population within the vicinity of the affected feeding habitats.

Section IV.C.1. estimates the mean number of spills less than 1,000 bbl occurring from the proposed action
in the CPA. It is assumed that 47 offshore spills and fewer than 10 onshore spills greater than 1 and less than
or equal 10 50 bbl will occur during the 35-year life of the proposed action. Few of the offshore spills will
contact the coastline. It is assumed that 2 spills greater than 50 and less than 1,000 bbl will occur during the
35-year life of the proposed action and that they will not contact the coastline. For the purpose of this analysis,
it is assumed that spills less than 1,000 bbl will seldom contact and affect feeding, resting, or nesting habitats.
The effect on Gulf coastal and marine birds is expected to be negligible.

Section IV.C.1. estimates the mean number of oil spills greater than or equal to 1,000 bbl resulting from
the proposed action in the CPA. It is assumed that one crude oil spill greater than or equal to 1,000 bbl will
occur from either a platform or pipeline in the Central Gulf during the 35-year life of the proposed action
(median size is 6,500 bbl). Table IV-21 identifies the estimated risk of one or more oil spills greater than or
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equal to 1,000 bbl occurring and contacting within 10 days feeding, resting, or nesting habitats within 10 days.
The highest probability of one or more oil spills greater than or equal to 1,000 bbl occurring and contacting
within 10 days a coastal bay in the Central Gulf is 2 percent (Timbalier Bay). The highest estimated probability
of one or more spills greater than or equal to 1,000 bbl occurring and contacting within 10 days deltaic marshes
is 2 percent. For the purpose of this analysis, it is assumed that an oil spill greater than 1,000 bbl will seldom
contact and affect the feeding, resting, or nesting habitats in the CPA. The effect from oil spills greater than
or equal to 1,000 bbl on Gulf coastal and marine birds is expected to be negligible.

The majority of coastal and marine bird feeding habitats occur nearshore. The highest estimated
probability of one or more spills greater than or equal to 1,000 bbl occurring and contacting within 10 days
nearshore areas (coastline) along the Central Gulf is 4 percent. For the purpose of this analysis, it is estimated
that an oil spill greater than or equal to 1,000 bbl will seldom contact and affect nearshore areas (coastline)
critical to the feeding of coastal and marine birds in the CPA. The effect on Gulf coastal and marine birds
is expected to be negligible.

It is assumed that no spills greater than or equal to 1,000 bbl originating from OCS tankering will occur
and contact within 10 days a Central Gulf bay, estuary, or nearshore area. For the purpose of this analysis,
it is estimated that an oil spill from OCS tankering will not interact with Gulf coastal and marine birds.

Helicopter and service-vessel traffic related to OCS activities could disturb feeding, resting, or nesting
behavior of birds or cause abandonment of preferred habitat. This impact-producing factor could contribute
1o population losses by displacement of birds to areas where they may experience increased environmental or
physiological stress.

The FAA Advisory Circular 91-36C prohibits the use of fixed-wing aircraft lower than an elevation of 152
m and helicopters lower than 300 m during the period of October 15 through April 15 in the vicinity of
numerous national wildlife refuges along the Gulf Coast to prevent disturbances to the birds (Biological
Opinion Section 7 Consultation, Proposed Exploration Plans for OCS in the Gulf of Mexico; FWS/OES 375.0).
The majority of these wildlife refuges provide important feeding, resting, and nesting areas for coastal and
marine birds. Although an incident may occur and be disruptive, the effect is, at worst, of a temporary nature.
It is assumed that helicopter traffic will not disturb Gulf coastal and marine birds because of special
prohibitions and adherence to the general, FAA-recommended minimum ceiling of 300 m. For the purpose
of this analysis, it is assumed that OCS-related flights at the appropriate altitude will seldom disturb Gulf
coastal and marine birds. The effect on Gulf coastal and marine birds is expected to be negligible.

It is assumed that about 880 OCS-related oil and gas service-vessel trips will occur annually as a result of
the proposed action and that 5 shuttle tanker trips will occur during the 35-year life of the proposed action
(Table IV-2). For the purpose of this analysis, it is assumed that service-vessel traffic will seldom disturb Gulf
coastal and marine birds. The effect on Gulf coastal and marine birds is expected to be negligible.

Disturbance of coastal and marine bird nesting and feeding habitats from pipeline landfalls and onshore
construction could result in a reduction of or desertion by birds that use the habitats. It is assumed that no
new OCS oil- and gas-related pipeline landfalls and one pipeyard will be constructed as a result of the
proposed action in the CPA. For the purpose of this analysis, it is estimated that pipeline landfalls and onshore
construction will not interact with feeding, resting, or nesting habitats of Gulf coastal and marine birds.

Coastal and marine birds can become entangled in or ingest trash and debris. Interaction with plastic
materials can be especially injurious and cause mortalities. It is assumed that coastal and marine birds will
seldom become entangled in or ingest OCS-related trash and debris. The MMS prohibits the disposal of
equipment, containers, and other materials into offshore waters by lessees (30 CFR 250.40). In addition,
MARPOL, Annex V, Public Law 100-220 (101 Statute 1458), which prohibits the disposal of any plastics at sea
or in coastal waters, went into effect January 1, 1989. For the purpose of this analysis, it is assumed that OCS
oil- and gas-related plastic debris will seldom interact with seabirds. The effect on Gulf coastal and marine
birds is expected to be negligible.

Activities resulting from the proposed action have the potential to affect Central Gulf coastal and marine
birds detrimentally. It is expected that the effects from the major impact-producing factors on coastal and
marine birds are negligible and of nominal occurrence. As a result, there will no discernible disturbance to
Gulf coastal and marine birds.
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Conclusion

The impact of the High Case scenario on coastal and marine birds within the potentially affected area is
expected to result in no discernible decline in a population or species and no change in distribution and/or
abundanceon a local or regionalscale. Individuals experiencing sublethal effects will recover to predisturbance
condition in less than one generation.

(b) Endangered and Threatened Species

This section discusses the effects of the proposed action on endangered and threatened birds, inciuding
the brown pelican, Arctic peregrine falcon, bald eagle, and piping plover. It summarizes and incorporates the
discussion of the effects on the coastal and marine birds in Section IV.D.1.a.(7)(a) (nonendangered and
nonthreatened birds) and additional information as cited. Oil spills, OCS service-vessel and helicopter traffic,
onshore pipeline construction, and entanglement and ingestion of offshore oil- and gas-related plastic debris
are sources of potential adverse impacts. The effects on birds from these impact-producing factors are
discussed under nonendangered and nonthreatened birds (Section 1V.D.1.a.(7)(a)). Any activity that is a result
of the proposed action and that results in the mortality of an endangered or threatened bird represents a
substantial impact on the species under discussion as above.

Base Case Analysis

It is assumed that helicopter traffic will occur on a regular basis, averaging 18,000 trips per year. The FAA
Advisory Circular 91-36C prohibits the use of fixed-wing aircraft lower than an elevation of 152 m and
helicopters lower than 300 m during the period of October 15 through April 15 in the vicinity of numerous
national wildlife refuges in the Gulf of Mexico to prevent disturbances to the birds (Biological Opinion - Section
7 Consultation, Proposed Exploration Plans for OCS in the Gulf of Mexico; FWS/OES 375.0). The majority
of these wildlife refuges provide important critical habitats (feeding, resting, or nesting areas) for endangered
and threatened species. Although interactions may occur and be disruptive, effects are expected to be sublethal
and, at worst, of a temporary nature. It is expected that helicopter traffic near critical feeding, resting, or
nesting areas will seldom disturb the brown pelican, Arctic peregrine falcon, bald eagle, or piping plover
because of special prohibitions and adherence to the general, FAA-recommended minimum ceiling of 300 m.

It is assumed that about 500 OCS-related oil and gas service-vessel trips will occur annually as a result of
the proposed action and that 2 shuttle tanker trips will occur during the 35-year life of the proposed action
(Table IV-2). Most of the OCS-related oil and gas traffic occurs in and out of areas that are well away from
critical habitats for feeding, resting, or nesting areas of the Arctic peregrine falcon, bald eagle, or piping plover.
Some OCS-related service vessel traffic occurs in the vicinity of Cameron, Intracoastal City, Morgan City, and
Venice, Louisiana, within several miles of critical feeding, resting, or nesting habitats for the brown pelican
(Table IV-15). Although incidents may occur and be disruptive, effects are expected to be sublethal and, at
worst, of a temporary nature. It is expected that service-vessel traffic will seldom disturb the brown pelican.

Disturbance of brown pelican and piping plover critical feeding, resting, or nesting habitats from pipeline
landfalls and onshore construction could result in a reduction or desertion of birds that use the habitats. It is
assumed that no new OCS oil- and gas-related pipeline landfalls or coastal facilitics will be constructed as a
result of the proposed action in the CPA (SectionIV.A.3.b.). Itis estimated that pipeline landfalls and onshore
construction will not interact with critical feeding, resting, or nesting habitats of the brown pelican, Arctic
peregrine falcon, or piping plover.

The brown pelican, Arctic peregrine falcon, bald eagle, and piping plover can become entangled in or
ingest trash and debris. Interaction with plastic materials can be especially injurious. The MMS prohibits the
disposal of equipment, containers, and other materials into offshore waters by lessees (30 CFR 250.40). In
addition, MARPOL, Annex V, Public Law 100-220 (101 Statute 1458), which prohibits the disposal of any
plastics at sea or in coastal waters, went into effect January 1, 1989. It is assumed that very little trash and
debris will be lost into the Gulf of Mexico as a result of the proposed action. Although interactions may occur,
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effects are expected to be sublethal. It is expected that the brown pelican, Arctic peregrine falcon, bald eagle,
and piping plover will seldom become entangled in or ingest OCS-related trash and debris.

When an oil spill occurs, many factors interact to influence the severity of effects and the extent of damage
to endangered and threatened birds. Important factors include geographic location, oil type, amount of oil,
impact area, oceanographic conditions, meteorological conditions, and season (NRC, 1985; USDOI, MMS,
1987b). The direct effect of oiling on birds occurs through the matting of feathers and subsequent loss of body
insulation and water-repellency, the ingestion of oil, the depression of egg-laying activity, and the reduction of
hatching success (Holmes and Cronshaw, 1977; Ainley et al.,, 1981; Peakall et al., 1981). Transfer of oil from
adults to eggs and young during nesting results in significant mortality for new eggs and deformities in
hatchlings from eggs further along in incubation (Clapp et al,, 1982a). Indirect effects of oil spills include
contamination, displacement, and reduction of food sources. Food contamination may cause less severe,
sublethal effects decreasing survival and fecundity, affecting behavior, and decreasing survival of young, Less
severe, sublethal effects are defined as those that impair the ability of an organism to function effectively
without causing direct mortality (NRC, 1985).

In the event that oiling of the brown pelican, Arctic peregrine falcon, bald eagle, or piping plover should
occur from sale-related oil spills greater than or equal to 1,000 bbl (1 spill of 6,500 bbl is assumed), the effects
would primarily be sublethal; few mortalities are expected. The effects of sale-related oil spills less than 1,000
bbl are expected to be solely sublethal due to the small area affected. In the event that sale-related oil spills
of any size should occur in critical habitats for feeding, resting, or nesting, such as inshore, intertidal, and
nearshore areas, sublethal effects are expected. It is expected that the extent and severity of effects from sale-
related oil spills of any size will be lessened by improved coastal oil-spill contingency planning and response,
deterrence of birds away from the immediate area of an oil spill, and increased percentage of survival from
rehabilitation efforts (Section IV.C.5.).

SectionIV.C.1. estimates the mean number of spills less than 1,000 bbl occurring from the proposed action
in the CPA. It is assumed that 21 offshore spills and fewer than 10 onshore spills greater than 1 and less than
or equal to 50 bbl will occur during the 35-year life of the proposed action. Few of the offshore spills will
contact the coastline. It is assumed that 1 offshore spill greater than 50 and less than 1,000 bbl will occur
during the 35-year life of the proposed action, and it is estimated that the spill will not contact the coastline.
Although an interaction with spills less than 1,000 bbl may occur, only sublethal effects are expected. It is
estimated that small spills less than 1,000 bbl will seldom contact and affect the brown pelican, Arctic peregrine
falcon, bald eagle, and piping plover.

Section IV.C.1. estimates the mean number of spills greater than or equal to 1,000 bbl resulting from the
proposed action in the CPA. It is assumed that one crude oil spill greater than or equal to 1,000 bbl will occur
from either a platform or pipeline in the Central Gulf during the 35-year life of the proposed action (median
size is 6,500 bbl). Table IV-21 identifies the estimated risk of one or more oil spills greater than or equal to
1,000 bbl occurring and contacting within 10 days critical habitats for feeding, resting, or nesting of the brown
pelican, Arctic peregrine falcon, bald eagle, and piping plover in the CPA. The highest probability of one or
more oil spills greater than or equal to 1,000 bbl occurring and contacting within 10 days a coastal bay in the
Central Gulfis 1 percent (Timbalier Bay). The highest estimated probability of one or more spills greater than
or equal to 1,000 bbl occurring and contacting within 10 days deltaic marshes is 1 percent. Although an
interaction with spills greater than or equal to 1,000 bbl may occur, infrequent mortalities are expected with
primarily sublethal effects. It is expected that an oil spill greater than or equal to 1,000 bbl will seldom contact
and affect the brown pelican, Arctic peregrine falcon, bald eagle, and piping plover in the CPA.

Some critical feeding habitats of the brown pelican, Arctic peregrine falcon, and piping plover occur
nearshore. The highest estimated probability of one or more spills greater than or equal to 1,000 bbl occurring
and contacting within 10 days nearshore areas (coastline) along the Central Guif is 2 percent. Although an
incident may occur, sublethal effects are expected. It is estimated that an oil spill greater than or equal to
1,000 bbl will seldom contact and affect nearshore areas (coastline) critical to the feeding of the brown pelican,
Arctic peregrine falcon, and piping plover.
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Summary

The brown pelican, Arctic peregrine falcon, bald eagle, and piping plover may be impacted by helicopter
and service-vessel traffic, onshore pipeline landfalls, entanglement in and ingestion of offshore oil- and gas-
related plastic debris, and oil spills. The effects of these activities are expected 10 be sublethal. Lethal effects
are expected only from oil spills greater than or equal to 1,000 bbl. Sale-related oil spills of any size are
expected to seldom contact threatened and endangered birds or their critical feeding, resting, or nesting
habitats.

Conclusion

The impact of the Base Case scenario on endangered and threatened birds within the potentially affected
area is expected 10 result in no discernible decline in a population or species, and no change in distribution
and/or abundance on a local or regional scale. Individuals experiencing sublethal effects will recover to
predisturbance condition in less than one generation.

High Case Analysis

It is assumed that helicopter traffic will occur on a regular basis, averaging about 31,000 trips per year.
The FAA Advisory Circular 91-36C prohibits the use of fixed-wing aircraft lower than an elevation of 152 m
and helicopters lower than 300 m during the period of October 15 through April 15 in the vicinity of numerous
national wildlife refuges in the Gulf of Mexico to prevent disturbances to the birds (Biological Opinion - Section
7 Consultation, Proposed Exploration Plans for OCS in the Gulf of Mexico; FWS/OES 375.0). The majority
of these wildlife refuges provide critical habitats (feeding, resting, or nesting areas) for endangered and
threatened species. Although interactions may occur and be disruptive, effects are expected to be sublethal
and at worst of a temporary nature. It is expected that helicopter traffic near critical feeding, resting, or nesting
habitats will seldom disturb the brown pelican, Arctic peregrine falcon, bald eagle, or piping plover because
of special prohibitions and adherence to the general FAA-recommended minimum ceiling of 300 m.

It is assumed that about 880 OCS-related oil and gas service-vessel trips will occur annuaily as a result of
the proposed action and that during the 35-year life of the proposed action 5 shuttle tanker trips will occur
(Table IV-2). These trips represent a meager amount of the total annual vessel traffic in the Gulf of Mexico.
Most OCS-related oil and gas traffic occurs in and out of existing port areas that are well away from critical
habitats for feeding, resting, or nesting areas of the Arctic peregrine falcon, bald eagle, or piping plover. Some
OCS-related service vessel traffic occurs in the vicinity of Cameron, Intracoastal City, Morgan City, and Venice,
Louisiana, within several miles of critical habitats (feeding, resting, or nesting areas) for the brown pelican.
Although incidents may occur and be disruptive, effects are expected to be sublethal and, at worst, of a
temporary nature. It is expected that service-vessel traffic will seldom disturb the brown pelican. :

Disturbance of brown pelican and piping plover critical habitats (feeding, resting or nesting areas) from
pipeline landfalls and onshore construction could result in a reduction or desertion of birds that use the
habitats. It is assumed that no new OCS oil- and gas-related pipeline landfalls or coastal facilities will be
constructed as a result of the proposed action in the CPA. It is estimated that pipeline landfalis and onshore
construction will not interact with critical feeding, resting, or nesting habitats of the brown pelican, Arctic
peregrine falcon, or piping plover.

The brown pelican, Arctic peregrine falcon, bald eagle, and piping plover can become entangled in or
ingest trash and debris. Interaction with plastic materials can be especially injurious. The MMS prohibits the
disposal of equipment, containers, and other materials into offshore waters by lessees (30 CFR 250.40). In
addition, MARPOL, Annex V, Public Law 100-220 (101 Statute 1458), which prohibits the disposal of any
plastics at sea or in coastal waters, went into effect January 1, 1989. It is assumed that very little trash and
debris will be lost into the Gulf of Mexico as a result of the proposed action. Although interactions may occur,
effects are expected to be sublethal. It is expected that the brown pelican, Arctic peregrine falcon, bald eagle,
and piping plover will seldom become entangled in or ingest OCS-related trash and debris.



1v-230

In the event that oiling of the brown pelican, Arctic peregrine falcon, bald eagle, or piping plover should
occur from sale-related oil spills greater than or equal to 1,000 bbl, the effects would primarily be sublethal;
few mortalitics are expected. The effects of sale-related oil spills less than 1,000 bbl are expected to be
sublethal. In the event that sale-related oil spills of any size should occur in critical feeding, resting, or nesting
habitats, such as inshore, intert’dal, and nearshore areas, of the brown pelican, Arctic peregrine falcon, and
piping plover, sublethal effects are expected. The extent and severity of effects from sale-related oil spills will
be lessened by improved coastal oil-spill contingency planning and response, deterrence of birds away from the
oiled area, and increased percentage of survival from rehabilitation efforts (Section IV.C.5.).

SectionIV.C.1. estimates the mean number of spills less than 1,000 bbl occurring from the proposed action
in the CPA. It is assumed that 47 offshore spills and fewer than 10 onshore spills greater than 1 and less than
or equal to 50 bbl will occur during the 35-year life of the proposed action. Few of the offshore spills will
contact the coastline. It is assumed that 2 offshore spills greater than 50 and less than 1,000 bbl will occur
during the 35-year life of the proposed action and that they will not contact the coastline. Although an
interaction with chronic spills may occur, only sublethal effects are expected. It is estimated that small spills
will seldom contact and affect the brown pelican, Arctic peregrine falcon, bald eagle, and piping plover.

Section IV.C.1. estimates the mean number of oil spills greater than or equal to 1,000 bbl resulting from
the proposed action in the CPA. It is assumed that one crude oil spill greater than or equal to 1,000 bbl will
occur from either a platform or pipeline in the Central Gulf during the 35-year life of the proposed action
(median size is 6,500 bbl). Table IV-21 identifies the estimated risk of one or more oil spills greater than or
equal to 1,000 bbl occurring and contacting within 10 days critical habitats for feeding, resting, or nesting of
the brown pelican, Arctic peregrine falcon, bald eagle, and piping plover in the CPA. The highest probability
of one or more oil spills greater than or equal to 1,000 bbl occurring and contacting within 10 days a coastal
bay in the Central Gulf is 2 percent (Timbalier Bay). The highest estimated probability of one or more spills
greater than or equal to 1,000 bbl occurring and contacting within 10 days deltaic marshes is 2 percent.
Although an interaction with spills greater than or equal to 1,000 bbl may occur, primarily sublethal effects are
expected with infrequent mortalities. It is expected that an oil spill greater than or equal to 1,000 bbl will
seldom contact and affect the brown pelican, Arctic peregrine falcon, bald eagle, and piping plover in the CPA.

Some feeding habitats of the brown pelican, Arctic peregrine falcon, and piping plover occur nearshore.
The highest estimated probability of one or more spills greater than or equal to 1,000 bbl occurring and
contacting within 10 days nearshore areas (coastline) along the Central Gulf is 2 percent. Although an incident
may occur, sublethal effects are expected. It is estimated that an oil spill greater than or equal to 1,000 bbl
will seldom contact and affect nearshore areas (coastline) critical to the feeding of the brown pelican, Arctic
peregrine falcon, and piping plover. -

The brown pelican, Arctic peregrine falcon, bald eagle, and piping plover may be impacted by helicopter
and service-vessel traffic, onshore pipeline landfalls, entanglement in and ingestion of offshore oil- and gas-
related plastic debris, and oil spills. The effects of these activities are expected to be sublethal. Lethal effects
are expected only from oil spills greater than or equal to 1,000 bbL Sale-related oil spills of any size are
expected to seldom contact threatened and endangered birds or their critical habitats for feeding, resting, or
nesting habitats.

Conclusion

The impact of the High Case scenario on endangered and threatened birds within the potentially affected
area is expected to result in no discernible decline in a population or species, and no change in distribution
and/or abundance on a local or regional scale. Individuals experiencing sublethal effects will recover to
predisturbance condition in less than one generation.

(8) Impacts on the Gulf Sturgeon

Oil can affect Gulf sturgeon by direct ingestion or ingestion of prey, by absorption through gills and
epithelium, and by mortality of eggs and larvac (NRC, 1985). Linden et al. (1979) notes that life stages with
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limited mobility are most susceptible to oil. He also discusses how the stress of contacting oil, combined with
other environmental factors, can impair the functioning and survival of fish. Oil spills are the only activity
associated with the proposed action that are likely to impact the Gulf sturgeon. The analysis discusses oil spills
of three different sizes because of the difference in their frequency and rate of dispersion.

Base Case Analysis

Contact with or ingestion/absorption of oil can result in mortality or sublethal effects. Section IV.C.1.
estimates that 21 offshore spills and fewer than 10 onshore spills greater than 1 and less than or equal to 50
bbl will occur in the CPA. Few are assumed to occur from pipelines in the Louisiana coastal zone and several
from shuttle tankers/barges near terminals in the coastal zone. The spills will originate from areas with the
greatest density of platforms and largest volume of pipeline flow. Few of the 21 spills will contact the coast.
Based on the number and rate of these spills and their rate of dispersion (Sections IV.C.1. and 2.), the
assumption is that juvenile or adult Gulf sturgeon will contact or ingest hydrocarbons from these spills. Few
mortalities are expected; primarily sublethal effects are expected. No eggs or larvae will be contacted because
there is no spawning near OCS oil and gas activities.

It is assumed that one offshore spill greater than 50 and less than 1,000 bbl will occur during the 35-year
life of the proposed action, but it will not contact the coastline. The occurrence of a single spill less than 1,000
bbl suggests that Gulf sturgeon will not be contacted.

Section IV.C.1. estimates that one oil spill greater than or equal to 1,000 bbl (median size of 6,500 bbl)
will occur in the CPA during the 35-year life of the proposed action. There is a 1 percent probability that an
oil spill greater than or equal to 1,000 bbl would occur and contact within 10 days coastal Plaquemines and
Terrebonne Parishes in Louisiana. All other coastal areas have less than a 0.5 percent probability of an
occurrence and contact. This analysis assumes that Gulf sturgeon will not ingest or contact hydrocarbons from
a spill greater than or equal to 1,000 bbl.

Summary

The Gulf sturgeon can be impacted by oil spills resulting from the proposed action.

Conclusion

The impact of the Base Case scenario on the Gulf sturgeon within the potentially affected area is expected
to result in sublethal effects and cause short-term physiological or behavioral changes.

High Case Analysis

Table I'V-2 estimates that 47 offshore spills and fewer than 10 onshore spills greater than 1 and less than
or equal to 50 bbl will occur in the CPA. A few are assumed to occur from pipelines in the Louisiana coastal
zone and several from shuttle tankers/barges near terminals in the coastal zone. The small spills will originate
from areas with the greatest density of platforms and largest volume of pipeline flow. Few of the 47 spills will
contact the coast. Based on the number and rate of these spills and their rate of dispersion (Sections IV.C.1.
and 2.), the assumption is that juvenile or adult Gulf sturgeon will contact or ingest hydrocarbons from these
spills. Few mortalities are expected; primarily sublethal effects are expected. No eggs or larvae will be
contacted because there is no spawning near OCS oil and gas activities.

It is assumed that two offshore spills greater than 50 and less than 1,000 bbl will occur during the 35-year
life of the proposed action, but they will not contact the coastline. The occurrence of two spills suggests that
Gulf sturgeon will not be contacted.

Section I'V.C.1. estimates that one oil spill greater than or equal to 1,000 bbl (median size of 6,500 bbl)
will occur in the CPA during the 35-year life of the proposed action. There is a 2 percent probability that one
or more oil spills greater than or equal to 1,000 bbl would occur and contact within 10 days Gulf sturgeon
habitat in coastal Plaquemines and Terrebonne Parishes and a 1 percent probability of occurrence and contact
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within 10 days in Barataria Bay, Louisiana. All other coastal areas have less than a 0.5 percent probability of
an occurrence and contact within 10 days. This analysis assumes that Gulf sturgeon will not ingest or contact
hydrocarbons from a spill greater than or equal to 1,000 bbL

Conclusion

The impact of the High Case scenario on the Gulf sturgeon within the potentially affected area is expected
to result in sublethal effects and cause short-term physiological or behavioral changes.

(9) Impacts on Commercial Fisheries

Effects on commercial fisheries from activities associated with the proposed action could come from
emplacement of production platforms, underwater OCS obstructions, production platform removals, seismic
surveys, oil spills, subsurface blowouts, and OCS discharges of drilling muds and produced waters. Potential
effects from these impact-producing factors are described below.

Sections providing supportive material for the commercial fisheries analysis include Sections IIL.B.6.
(description of fish resources), I11.C.3. (commercial fishing stocks and activities), IV.A.2.d.(3) (use conflicts),
IV.A.2.b.(1) (pipelines), IV.A.2.a.(3) (structure removal), [V.A.2.a.(1) (seismic operations), IV.C.3. (oil spills),
1V.A.2.4.(8) (subsurface blowouts), IV.A.2.d.(5) (offshore discharges), and IV.A.3.c.(5) (onshore discharges).

The emplacement of a production platform, with a surrounding 100-m navigational safety zone, results in
the loss of approximately 6 ha of bottom trawling area to commercial fishermen and causes space-use conflicts.
Gear conflicts from underwater OCS obstructions such as pipelines result in losses of trawls and shrimp catch,
business downtime, and vessel damage. However, all pipelines in water depths less than 69 m (200 ft) will be
buried, and their locations made public knowledged (Alpert, 1990). Although Gulf fishermen are experiencing
some economic loss from gear conflicts, the economic loss for a fiscal year has historically been less than 1
percent of the value of that same fiscal year’s commercial fisheries landings. In addition, most financial losses
from gear conflicts are covered by the Fishermen’s Contingency Fund (FCF).

Lessees are required to remove all structures and underwater obstructions from their leases in the Federal
OCS within one year of the lease’s relinquishment or termination of production. In 1990, MMS processed 97
structure removals. More platforms are removed by severing platform pilings with plastic explosives placed
5 m below the seafloor. The concussive force is lethal to fish that have internal air chambers (swim bladders),
are demersal, or are in close association with the platform being removed (Caillouet and Landry, 1989). Within
the past decade, stocks of demersal reef fish (snappers) have declined in the Gulf. There is concern over a
possible connection between this decline and the explosive removal of platforms. To examine this issue of
concern, MMS has funded a study, scheduled to begin in 1992, of fish mortality associated with structure
removal. This study will further attempt to relate the role of fish mortalities from platform removals to the
status of reef fish stocks in the Gulf of Mexico (USDOI, MMS, 1990a).

The sources of acoustical pulse used in seismic surveys are generated by airguns. Airguns have little effect
on even the most sensitive fish eggs at distances of 5 m from the discharge (Falk and Lawrence, 1973). In
general, the acoustical pulse from airguns has relatively little effect on marine invertebrates, presumably due
to their lack of a swim bladder. Available scientific information concerning the effects of acoustic airgun
sources on fish eggs and larvae indicates that commercial fishery resources are little disturbed by seismic
surveys (Wingert, 1988).

When an oil spill occurs, many factors interact to limit the severity of effects and the extent of damage
to commercially important fish populations. The direct effects of spilled oil on fish occur through the ingestion
of oil or oiled prey, the uptake of dissolved petroleum products through the gills and epithelium by adults and
juveniles, and through mortality of eggs and decreased survival of larvae (NRC, 1985). Adult finfish themselves
may actively avoid an oil spill, thereby limiting the effects and lessening the extent of damage to their
population. When contacted by spilled oil, floating eggs and larvae, with their limited maobility, and most
juvenile fish are killed (Linden et al,, 1979; Longwell, 1977). Ordinary environmentalstresses may increase the
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sensitivity of fish to oil toxicity. These stresses may include changes in salinity, temperature, and food
abundance (Evans and Rice, 1974; NRC, 1985).

The effects from oil spills less than 1,000 bbl differ in severity and kind from those of spills greater than
or equal to 1,000 bbl. An OCS-related spill greater than or equal to 1,000 bbl certainly can be a long-term
catastrophic event; however, such an event seldom occurs and the oil will eventually disappear due to physical-
chemical processes and complex degradation (NRC, 1985). On a much smaller scale, oil spills less than 1,000
bbl may not have the same immediate effect that a spill greater than 1,000 bbl has on commercial fishery
resources, but if such events are relatively common, spills less than 1,000 bbl may be a more serious problem,
causing continued irritation and/or sublethal toxic effects. Less severe, sublethal effects are defined as those
that impair the ability of an organism to function effectively without causing direct mortality (Linden et al,
1979).

The effects on and the extent of damage from an oil spill to Gulf commercial fisheries is restricted by time
and location. Oil spills that contact coastal bays, estuaries, and waters of the OCS when high concentrations
of pelagic eggs and larvac arc present have the greatest potential to damage commercial fishery resources.
Migratory species, such as mackerel, cobia, and crevalle could be impacted if oil spills contact nearshore open
waters. The majority of the Gulf's fishes are estuary dependent. The effects from an oil spill contacting a large
area of a Gulf estuary would be considerable on local populations of commercial fishery resources, such as
menhaden, shrimp, and blue crabs, that use that area as a nursery and/or spawning ground. The effects from
chronic oiling in Gulf coastal wetlands would be substantial on all life stages of a local population of a sessile
fishery resource such as oysters.

For OCS-related oil spills to have a substantial effect on a commercial fishery resource, whether estuary
dependent or not, a large number of eggs and larvae would have to be concentrated in the immediate spill
area. Oil components also would have to be present in highly toxic concentrations when both eggs and larvae
were in the pelagic stage (Longwell, 1977). There is no evidence at this time that commercially important Gulf
fishery resources have been adversely affected on a regional population level by spills or chronic oiling (NRC,
1985). The effects may be masked by natural fluctuations in populations and our present crude stock
assessment methods (NRC, 1985).

Subsurface oil-well blowouts resuspend sediments and release varying amounts of hydrocarbons into the
water column (USDOI, MMS, 1987a). Both effects may be detrimental to commercial fishery resources.
Resuspended sediments may clog gill epithelia of both finfish and shellfish with resultant smothering.
Settlement of resuspended sediments may directly smother invertebrates or cover burrows of commercially
important shellfish. Released aromatic hydrocarbons can have the same effects as spilled oil. Suspended
sediments from blowouts are mostly redeposited within a few hundred meters from the blowoutsite. Released
hydrocarbons are diluted to background levels within a few hundred meters of the blowout site and degrade
quickly without major biologicaleffect. Subsurface gas well blowoutsare less of an environmentalrisk, resulting
in resuspended sediments and short-term, increased levels of natural gas very near the source of the blowout.
Natural gas consists mainly of nontoxic methane, which rapidly disperses upward into the air (Van Buuren,
1984).

Commercial fishery resources could also be adversely affected by the discharge of drilling muds and
produced waters. Drilling muds contain materials toxic to marine fishes; however, this is only at concentrations
four or five orders of magnitude higher than those found more than a few meters from the discharge point
(NRC, 1983). Further dilution is extremely rapid in offshore waters to the extent that every substance
measured in the water column is at background levels at a distance of 1,000 m of the discharge point (Ecomar,
Inc., 1980).

In addition to toxic trace elements and hydrocarbonsin produced waters, there are additional components
and properties, such as hypersalinity, organic acids, and radionuclides, that have a potential to affect
commercial fishery resources adversely. Produced waters that are discharged offshore are diluted, dispersed
rapidly, and undetectable at a distance of 1,000 m from the discharge point, and detectable effects are limited
to within 300 m of the source (Harper, 1986; Rabalais et al.,, 1991). There will be no onshore discharge of
produced water from the proposed action. Produced water will be disposed of onshore by reinjection or
discharge into the Mississippi River (Section IV.B.1.c.(3)(d.).
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The major impact-producing factors analyzed below are related to the proposed action and include
underwater OCS obstructions, OCS drilling mud discharge, production platform removal, production platform
emplacement, OCS produced-water discharge, seismic surveys, oil spills, and subsurface blowouts.

Gear conflicts are caused by underwater OCS obstructionssuch as pipelines. SectionIV.A.2.b.(1) estimates
the kilometers of offshore pipeline resulting from the proposed action in the CPA. It is expected that 240 km
of pipeline will be installed in the CPA during the 35-year life of the proposed action (Table IV-2). In Subarea
C-1, the area of concentrated bottom trawl fishing, only 20 percent, or 48 km, of pipeline will be installed
during the 35-year life of the proposed action, with 8 km installed during the peak year. Gear conflicts are
mitigated by the FCF. During FY 90, 198 claims were processed, with 77 percent being approved for a total
of $836,798. This economic loss from gear conflicts for FY 90 was less than 0.1 percent of the value ($640
million) of Gulf commercial fisheries landings for 1990. For the purpose of this analysis, it is assumed that
installed pipelines will seidom conflict with bottom traw! fishing and will have a negligible effect on Central Gulf
fisheries.

Drilling mud discharges (Table IV-2) contain chemicals toxic to marine fishes; however, this is only at
concentrations four or five orders of magnitude higher than those found more than a few meters from the
discharge point. Offshore discharges of drilling muds will rapidly dilute to background levels and have a
negligible effect on Central Gulf fisheries.

Structure removal results in artificial habitat loss and causes fish kills when explosives are used. Section
IV.A.4.b.(5) estimates that 20 structure removals using explosives will occur in the CPA during the 35-year life
of the proposed action. It is assumed that these removals will occur during the last 12 years of the life of the
proposed action and no more than 5 will occur in any single year (Table IV-2). For the purpose of this
analysis, it is assumed that structure removals will have a negligible effect on Central Gulf fisheries because
removals kill only those fish proximate to the removal site.

Thirty offshore platform complexes (Table IV-2) are expected to result from the proposed action,
eliminating 120 ha (296 ac) of the trawling area during the peak year of activity of the proposed action in the
CPA. In Subarea C-1, the area of concentrated bottom trawl fishing, only 6 platform complexes will be
installed, eliminating 90 ha (223 ac). For the purpose of this analysis, it is assumed that space-use conflicts
seldom occur. The effect of space loss to trawl fishing in the Gulf from the construction of platforms is
negligible because the extent of the area lost to commercial trawling is less than 0.01 percent of the available
traw] fishing area in either Subarea C-1 or in the CPA.

Seismic surveys will occur in both coastal and offshore areas of the CPA. For purposes of this analysis,
it is assumed that seismic surveys will have a negligible effect on Gulf commercial fisheries because of the use
of airguns.

In the event that sale-related oil spills should occur in coastal bays, estuaries, and waters of the OCS
proximate to mobile adult finfish or shellfish, the effects and the extent of damage are expected to be limited
and lessened due to some capability of adult fish to avoid an oil spill, to metabolize hydrocarbons, and to
excrete both metabolites and parent compounds from their gills and liver. For floating eggs and larvae
contacted by spilled oil, the effect is expected to be lethal. The effect of oil spills on commercial fishery
resources is expected to result in a partial, long-term decrease in a commercial population, in an essential
habitat, or in local fishing activity.

Section IV.C.1. estimates the mean number of oil spills less than 1,000 bbl resulting from the proposed
action in the CPA. It is assumed that 21 spills greater than 1 and less than or equal to 50 bbl will occur
offshore during the 35-year life of the proposed action. Few of the total spills will contact the coastline. It is
assumed that 1 offshore spill greater than 50 and less than 1,000 bbl will occur during the 35-year life of the
proposed action but it will not contact the coastline. For the purpose of this analysis, it is assumed that spills
less than 1,000 bbl will seldom contact and affect the coastal bays and marshes critical to the well-being of
commercial fisheries in the CPA.

Section IV.C.1. estimates the mean number of oil spills greater than or equal to 1,000 bbl resulting from
the proposed action in the CPA. It is assumed that one crude oil spill greater than or equal to 1,000 bbl
median size is 6,500 bbl will occur from either a platform or pipeline in the Central Guif during the 35-year
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life of the proposed action. Table IV-21 identifies the estimated risk of one or more oil spills greater than or
equal to 1,000 bbl occurring and contacting within 10 days the coastal bays and marshes critical to the well-
being of commercial fisheries in the CPA. The highest probability of one or more 0il spills greater than or
equal to 1,000 bbl occurring and contacting within 10 days a coastal bay in the Central Gulf is 1 percent
(Timbalier Bay). The highest estimated probability of one or more spills greater than or equal to 1,000 bbl
occurring and contacting within 10 days deltaic marshes is 1 percent. For the purpose of this analysis, it is
estimated that an oil spill greater than or equal to 1,000 bbl will seldom contact and affect the coastal bays and
marshes critical to the well-being of commercial fisheries in the CPA.

Although the quantity of commercial landings in the CPA of migratory species is comparatively small, these
species are of high value. Migratory species could be affected by oil spills occurring in the coastal area. The
highest estimated probability of one or more spills greater than or equal to 1,000 bbl occurring and contacting
within 10 days nearshore and coastal areas along the Central Gulf is 2 percent. For the purpose of this
analysis, it is estimated that an oil spill greater than or equal to 1,000 bbl will seldom contact and affect
nearshore and coastal areas critical to migratory commercial fisheries in the CPA.

Oil spills greater than or equal to 1,000 bbl originating in port from OCS-related tankering include those
that may occur and contact coastal bays, estuaries, and nearshore areas. It is assumed that no spills greater
than or equal to 1,000 bbl from tankering will occur and contact within 10 days a Central Gulf bay, estuary,
or nearshore area. For the purpose of this analysis, it is estimated that an oil spill greater than or equal to
1,000 bbl and that is OCS-related will not interact with Gulf commercial fisheries.

Subsurface blowouts of both oil and natural gas wells are detrimental to commercial fishery resources.
Loss of well control and resultant blowouts seldom occur on the Gulf OCS (only 157 out of approximately
27,000 exploration and development wells since 1956, with 12 resulting in the release of more than one barrel
of oil). It is assumed that there will be 4 blowouts in the CPA resulting from the proposed action during the
35-year life of the proposed action. For the purpose of this analysis, it is assumed that the infrequent
subsurface blowout the may occur on the Gulf OCS will have a negligible effect on Gulf commercial fisheries.

Summary

Activities resulting from the proposed action have the potential to cause detrimental effects to Central Gulf
commercial fisheries. It is expected that the effects from the major impact-producing factors on commercial
fisheries in the CPA are inconsequentialand of nominal occurrence. As a result, there will be little discernible
disturbance to Gulf commercial fisheries.

Conclusion

The impact of the Base Case sccnario on commercial fisheries within the potentially affected area is
expected to result in a short-term decrease in a portion of a population of commercial importance, in an
essential habitat, or in commercial fisheries on a local scale. Any affected population is expected to recover
to predisturbance condition in one generation.

High Case Analysis

The High Case is an optimistic estimate of production and development of the proposed action. The
major impact-producing factors analyzed in the High Case scenario are the same as for the Base Case and
include underwater OCS obstructions, OCS drilling mud discharge, production platform removal, production
platform emplacement, OCS produced water discharge, seismic surveys, oil spills, and subsurface blowouts.

Gear conflicts are caused by underwater OCS obstructions such as pipelines. Section IV.A.2.b. estimates
the kilometers of offshore pipeline resulting from the proposed action in the CPA. It is expected that 400 km
of pipeline will be installed in the CPA during the 35-year life of the proposed action. In Subarea C-1, the area
of concentrated bottom trawl fishing, only 12 percent, or 48 km, of pipeline will be installed during the 35-year
life of the proposed action, with 8 km installed during the peak year. Gear conflicts are mitigated by the FCF.
During FY 90, 198 claims were processed with 77 percent being approved for a total of $836,798. This
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economic loss from gear conflicts for FY 90 was less than 0.1 percent of the value (8640 million) of Gulf
commercial fisheries landings for 1990. For the purpose of this analysis, it is assumed that installed pipelines
will seldom conflict with bottom trawl fishing and will have a negligible effect on Central Gulf fisheries.

Drilling mud discharges (Table IV-2) contain chemicals toxic to marine fishes; however, this is only at
concentrations four or five orders of magnitude higher than those found more than a few meters from the
discharge point. Offshore discharges of drilling muds will rapidly dilute to background lcvels and have a
negligible effect on Central Gulf fisheries.

Structure removal results in artificial habitat loss and causes fish kills when explosives are used. Section
IV.A.2.a.(3) estimates that 24 structure removals using explosives will occur in the CPA during the 35-year life
of the proposed action. It is assumed that these removals will occur during the last 12 years of the life of the
proposed action and no more than 8 will occur in any single year (Table IV-2). For the purpose of this
analysis, it is assumed that structure removals will have a negligible effect on Central Gulf fisheries because
removals will kill only those fish proximate to the removal site.

Sixty offshore platform complexes and structures (Table IV-2) are expected to result from the proposed
action, eliminating 900 ha of the trawling area during the 35-year life of the proposed action in the CPA. In
Subarea C-1, the area of concentrated bottom trawl fishing, only 6 platform corﬁplexes will be installed,
eliminating 90 ha (223 ac). For the purpose of this analysis, it is assumed that space-use conflicts seldom occur.
The effect of space loss to trawl fishing in the Gulf from the construction of platforms is negligible because the
extent of the area lost to commercial trawling is less than 0.01 percent of the available trawl fishing area in
either Subarea C-1 or in the CPA.

Seismic surveys will occur in both coastal and offshore areas of the CPA. For purposes of this analysis,
it is assumed that seismic surveys will have a negligible effect on Gulf commercial fisheries because of the use
of airguns.

In the event that sale-related oil spills should occur in coastal bays, estuaries, and waters of the OCS
proximate to mobile adult finfish or shellfish, the effects and the extent of damage are expected to be limited
and lessened due to some capability of adult fish to avoid an oil spill and to metabolize hydrocarbons and to
excrete both metabolites and parent compounds from their gills and liver. For floating eggs and larvae
contacted by spilled oil, the effect is expected to be lethal. The effect of oil spills on commercial fishery
resources is expected to result in a partial, long-term decrease in a commercial population, in an essential
habitat, or in local fishing activity.

Section IV.C.1. estimates the mean number of oil spills less than 1,000 bbl resulting from the proposed
action in the CPA. It is assumed that 47 spills greater than 1 and less than or equal to 50 bbl will occur
offshore during the 35-year life of the proposed action. Few of the total spills will contact the coastline. It is
assumed that 2 offshore spills greater than 50 and less than 1,000 bbl will occur during the 35-year life of the
proposed action and that they will not contact the coastline. For the purpose of this analysis, it is assumed that
spills less than 1,000 bbl will seldom contact and affect the coastal bays and marshes critical to the well-being
of commercial fisheries in the CPA.

Section IV.C.1. estimates the mean number of oil spills greater than or equal to 1,000 tibl resulting from
the proposed action in the CPA. It is assumed that one crude oil spill of 6,500 bbl will occur offshore from
a pipeline in the Central Gulf during the 35-year life of the proposed action. Table I1V.21 identifies the
estimated risk of one or more oil spills greater than or equal to 1,000 bbl occurring and contacting within 10
days the coastal bays and marshes critical to the well-being of commercial fisheries in the CPA. The highest
probability of one or more oil spills greater than or equal to 1,000 bbl occurring and contacting within 10 days
a coastal bay in the Central Gulf is 2 percent (Timbalier Bay). The highest estimated probability of one or
more spills greater than or equal to 1,000 bbl occurring and contacting within 10 days deltaic marshes is 2
percent. For the purpose of this analysis, it is estimated that an oil spill greater than or equal to 1,000 bbl1 will
seldom contact and affect the coastal bays and marshes critical to the well-being of commercial fisheries in the
CPA.

Although the quantity of commercial landings in the CPA of migratory species is comparatively small, these
species are of high value. Migratory species could be affected by oil spills occurring in the coastal area. The
highest estimated probability of one or more spills greater than or equal to 1,000 bbl occurring and contacting
within 10 days nearshore and coastal areas along the Central Gulf is 4 percent. For the purpose of this
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analysis, it is estimated that an oil spill greater than or equal to 1,000 bbl will seldom contact and affect
nearshore and coastal areas critical to migratory commercial fisheries in the CPA.

Oil spills greater than or equal to 1,000 bbl originating in port from OCS-related tankering include those
that may occur and contact coastal bays, estuaries, and nearshore areas. It is assumed that no spills greater
than or equal to 1,000 bbl from tankering will occur and contact within 10 days a Central Gulf bay, estuary,
or nearshore area. For the purpose of this analysis, it is estimated that an oil spill greater than or equal to
1,000 bbl and that is OCS-related will not interact with Gulf commercial fisheries.

Subsurface blowouts of both oil and natural gas wells are detrimental to commercial fishery resources.
Loss of well control and resultant blowouts seldom occur on the Gulf OCS (only 157 out of approximately
27,000 exploration and development wells since 1956, with 12 resulting in the release of more than 1 bbl of oil).
It is assumed that there will be 7 blowouts in the CPA resulting from the proposed action during the 35-year
life of the proposed action. For the purpose of this analysis, it is assumed that the infrequent subsurface
blowout on the Gulf OCS will have a negligible effect on Gulf commercial fisheries.

Activities resulting from the proposed action have the potential to cause detrimental effects to Central Gulf
commercial fisheries. It is expected that the effects from the major impact-producing factors on commercial
fisheries in the CPA are inconsequentialand of nominal occurrence. As a result, there will be little discernible
disturbance to Gulf commercial fisheries.

Conclusion

The impact of the High Case scenario on commercial fisheries within the potentially affected area is
expected to result in a short-term decrease in a population of commercial importance, in an essential habitat,
or in commercial fisheries on a local scale. Any affected population is expected to recover to predisturbance
condition in one generation.

(10) Impacts on Recreational Resources and Activities
(a) Beach Use

Major recreational beaches are defined as those frequently visited sandy areas along the shoreline that are
exposed to the Gulf of Mexico and that support a multiplicity of recreational activity, most of which is focused
at the land and water interface. Included are Gulf Islands National Seashore, State parks and recreational
areas, county and local parks, urban beaches, private resort areas, and State and private environmental
preservation and conservation areas. The general locations of these beaches are indicated on Visual No. 2.

The value of recreation and tourism in the Gulf of Mexico coastal zone from Texas through Florida is
approaching $20 billion annually (USDOI, MMS, 1990a). A significant portion of these expenditures is made
in coastal counties, where major shoreline beaches are primary recreational attractions. Almost 190,000 people,
for example, visited the beaches and outer Mississippi islands of the Gulf Islands National Seashore during FY
1990, demonstrating the popularity of destination beach parks throughout the CPA as recreational resources.

The primary impact-producing factors associated with offshore oil and gas exploration and development,
and most widely recognized as major threats to the enjoyment and use of recreational beaches, are trash and
debris and oil spills. Additional factors such as the physical presence of platforms and drilling rigs can affect
the aesthetics of beach appreciation (Section IV.A.2.d.(4)(c)), and noise from aircraft can disturb the ambience
of a beach-related recreation experience (Section IV.A.3.a.(1)(b)). All these factors, either individually or
collectively, may adversely affect the number and value of recreational beach visits.

Oil spills can be associated with either the exploration, production, or transportation phases of OCS
operations. Major oil spills contacting recreational beaches can cause short-term displacement of recreational
activity from the areas directly affected and will lead to closure of beaches directly impacted for periods of 2-6
weeks, or until the cleanup operations are complete. When an oil spill occurs, other factors such as season,
publicity, extent of pollution, beach type and location, condition and type of oil washing ashore, tidal action,
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and cleanup methods, if any, can have a bearing on the severity of effects a spill may have on a recreational
beach and its use.

Widely publicized and investigated oil spill events, such as the Santa Barbara spill of 1969, the Irtoc spill
in 1979 (Restrepo and Associates, 1982), the Alvenus tanker spill of 1984, and the 1989 Exxon Valdez tanker
accident in Prince William Sound, Alaska, have demonstrated that oil spills greater than or ¢qual to 1,000 bbl
can severely impact beaches and their recreational use. However, findings from an indepth study of the Ixtoc
oil-spill impact on three south Texas shoreline beach parks indicated no significant decrease in park visitations
as a result of the oil spill (Freeman et al, 1985). Sorensen (1990) reviewed the socioeconomic effects of
several historic major oil spills on beaches and concluded a spill near a coastal recreation area would reduce
visitation in the area by 5-15 percent over one season, but would have no long-term effect on tourism.

Section IV.C. presents available information on the historic oil spills from OCS operations in the Gulf,
discusses the OSRA model developed for this EIS, and provides information on the extent and effectiveness
of existing containment and cleanup capabilities. Most relevant to this impact analysis are the assumptions
concerning the characteristics and fates of a Gulf of Mexico oil spill, indicating that the majority of oil spills
occurring in the Gulf are estimated to dissipate rapidly, and that only relatively small fractions are subject to
tarball formation because of the chemical propertics of many northern Gulf light crude oils. (Tarballs are
known to persist as long as 1-2 years in the marine environment.) The analysis of spills greater than or equal
to 1,000 bbl assumes that an originating slick acutely threatens shoreline recreational resources for up to 10
days, after which natural processes significantly change the nature and form of the pollutant to the point that
it is unlikely to be a major threat to beach recreational resources and activities.

Trash, debris, and tarballs from OCS operations can wash ashore on Gulf of Mexico recreational beaches
and reduce their attractiveness as recreational resources (SectionIV.A.2.d.(5)). Some trash items, such as glass,
pieces of steel, and drums with chemical or chemical residues, can also be a health threat to users of
recreational beaches. Cleanup of OCS trash and debris from coastal beaches adds to operation and
maintenance costs for coastal beach and park administrators.

The physical presence of platforms and drilling rigs, when visible from shore (Section IV.A.2.d.(4)), and
noise associated with vessels and aircraft (Section IV.A.3.a.(1)(b)) traveling between coastal shore bases and
offshore operation sites can also adversely affect the natural ambience of primitive coastal beaches. Although
these factors may affect the quality of recreational experiences, they are unlikely to reduce the number of
recreation visits to coastal beaches in the CPA or WPA.

Base Case Analysis

Exploration and production on blocks leased in the Central Gulf of Mexico and transportation of produced
oil and gas could lead to oil spills of 1,000 bbl or greater (16% probability) (Table IV-19) throughout the 35-
year life of the proposed action (1993-2027). Wind, waves, and currents could result in spills reaching major
shoreline recreational beaches throughout the CPA and WPA. As evident from the Alvenus tanker accident,
oil spills greater than or equal to 1,000 bbl occurring in one region (CPA) can impact recreational resources
and activities in another region (WPA).

Estimates based on OSRA (Table 1V-21) indicate the proposed action has an estimated probability less
than 0.5% chance to result in a 1,000 bbl or greater oil spill occurrence and contact (within 10 days) with any
major recreational beach anywhere in the Gulf region. It is assumed, therefore, for purposes of this analysis
that an oil spill of 1,000 bbl or greater will not impact recreational beaches in the CPA from operations
resulting from proposed Sale 142.

As noted in Section [V.C.1,, three small spills every five years in the size class greater than 1 and less than
or equal to 50 bblare assumed to occur during the 35-year project life. A few of these small spills are assumed
to contact recreational beaches during this 35-year period. Such spills can be cleaned from recreational
beaches with little disruption of normal recreational activities and with minimal effects on beach recreational
TESOUrces.

Some litter from OCS accidents, carelessness, and noncompliance with OCS antipollution regulations and
directives is likely to come ashore on recreational beaches. New industry waste management practices, in
addition to training and awareness programs, focused on the beach litter problem are expected to minimize
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the level of indiscriminate and irresponsible trash disposal and accidental loss of solid wastes from OCS oil and
gas operations.

Recreational beaches in Louisiana and Texas are most likely to be impacted from this waterborne trash.
Incremental effects from the proposed action on litter are unlikely to be perceptible by beach users or
administrators because the activity from the proposal will constitute only a very small percentage of the existing
OCS activity in the CPA and is likely to be offset by the number of terminating leases in the next 35 years.
Litter on recreational beaches from OCS operations will adversely affect the ambience of the beach
environment, will detract from the enjoyment of beach activities, and can increase administrative costs on
maintained beaches.

Drilling rigs and platforms may be placed within sight of shoreline recreational beaches of coastal Subareas
C-1and C-3. As most of the first three tiers of Federal lease blocks have already been leased off the coast of
Louisiana and Baldwin County, Alabama, it is only in a few unleased blocks off Louisiana, Mississippi, and
Alabama where new leases may bring OCS operations within sight of coastal recreational beaches (Visual No.
1). The Mississippi Sound buffers OCS exploration and development from Mississippi mainland recreational
beaches; however, the first three tiers of Federal lease blocks off West Ship and Horn Islands are available for
lease. Therefore, users of a large portion of the Gulf Islands National Seashore and Wilderness Area in
Mississippi may be able to see OCS operations seaward from the south beaches on these islands. Assuming
one jack-up type drilling rig and one production platform will operate within these nearshore tracts as a result
of proposed Sale 142, they will be visible for an extended period of time (1-20 years) from portions of the
seaward beaches and wilderness areas within 10 mi of the oil and gas exploratory and production operations.
In areas where they do not already exist, these structures will introduce a new and unnatural contrast to the
characteristic view of the seascape.

Proposed Sale 142 may also stimulate and redirect additional vessel and helicopter traffic. Over 6,000
vessel traffic trips and 123,000 helicopter trips are projected 1o result in coastal Subarea C-3 (Table IV-2).
Although most of these trips are likely to use the busy navigation channels between the Mississippi and
Atchafalaya Deltas, some new traffic around and above the Gulf Islands National Seashore is likely. Only 60
vessel trips are projected to use the Pascagoula/Bayou Casotte ship channel (Table IV-5) between Horn and
Petit Bois Islands (Visual No. 2) as a result of the proposal. With no helicopter hubs in coastal Mississippi and
only one in coastal Alabama, very little additional, if any, air traffic is expected over Gulf Islands National
Seashore and Wilderness Area from proposed Sale 142. On the assumption that vessels use established
nearshore traffic lanes and helicopters comply with areal clearance restrictions, boats and aircraft servicing
offshore and nearshore oil and gas operations may still be seen and heard by some recreational and wilderness
beach users, but the intermittent detection should not decrease the amount of recreational beach use.

Summary

A few oil spills greater than 1 and less than or equal to 50 bbl are assumed to affect portions of CPA
beaches, with little disruption of recreational activities. Marine debris will be lost from time to time from OCS
operations associated with drilling 590 new wells and producing oil and gas from 30 new production locations
throughout the CPA over the next 35 years. However, the impact from the resulting intermittent pollution
washup on Louisiana and Texas beaches should be very low. A drilling rig and production platform in the
nearshore area off Louisiana and Mississippi could also impact the natural seascape from some wilderness
beaches in coastal Subarea C-3. Helicopter and vessel traffic will add very little additional noise pollution likely
to affect wilderness beach users.

Conclusion

The proposed action is expected to result in minor pollution events and nearshore operations that may
adversely affect the enjoyment of some beach users on Texas and Louisiana beaches.
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High Case Analysis

The causes and severity of impacts associated with the High Case scenario would be derived from the same
impact-producing factors identified under the Base Case scenario, above. Included are oil spills, trash and
debris, the physical presence of drilling rigs and platforms, and noise from vessels and helicopters.

The OSRA estimates (Table IV-21) indicate that, even with more optimistic oil and gas finds from this
proposal, the estimated probability of an oil spill of 1,000 bbl or greater occurring and contacting a major
recreational beach anywhere in the Gulf region within 10 days is estimated as less than 0.5% chance. With the
number of wells drilled and the number of vessel traffic trips almost doubling, it is likely the level of accidental
and irresponsible trash loss will also increase. Although the decibel level of noise impacting wilderness beach
users from vessel and helicopter traffic will not increase, the frequency of these impacts is likely to increase;
therefore, the number of visitors hearing and seeing vessels and helicopters while visiting Gulf Islands National
Seashore and Wilderness Area or Breton Island National Wilderness Area will also increase. The number of
platforms and drilling rigs operating within sight of wilderness beaches in coastal Subarea C-3 is unlikely to
increase from the Base Case.

Conclusion

The impact on recreational beach use within the CPA as a result of the High Case is expected to be the
same as the Base Case even though the number of minor pollution incidences adversely affecting the ambience
of recreational beaches is likely to increase throughout the 35-year life of the proposed action.

(b) Marine Fishing

Reports (USDOC, NMFS, 1990a) indicating declining trends in catch and effort for marine recreational
fishing, along with recently imposed and proposed State and Federal regulations limiting the size, number and
seasons on some popular sport fish (viz., snapper, red drum, speckled trout), have focused broad public concern
on the prospects for marine recreational fishing throughout the Gulf region. As noted in Section I11.C 4.,
studies, reports, and previous OCS sale analyses have shown that OCS platform development for oil and gas
production has potential for causing a major change in the focus of offshore recreational fishing, both locally
and regionally. That is not to say that oil spills, pipeline development, onshore support facilities, increased
marine traffic, or other impacting factors likely to result from OCS operations will have no effect on
recreational fishing. However, none of these impacting factors is likely to affect a major long-term change in
the positive or negative aspects of offshore, nearshore, or inshore recreational fishing. Impacts to sports fishing
caused by activities and pollution events associated with OCS oil and gas exploration and development will be
localized, short-term, and minor when compared to the predictable long-term impacts resulting from the
erection of major production platforms. An exception could result from the indirect effect on recreational
fishing from a high regional impact affecting biological productivity. Major adverse consequences from 1993
sales to the life-support systems of primary sport fishing species may ultimately affect recreational fishing.
Section IV.D.1.a.(9) (commercial fisheries) contains a discussion on the generic effects of oil on fish and fish-
dependent ecosystems. Major research indicates (NRC, 1985) there is no evidence that oil spills greater than
or equal to 1,000 bbl or chronic oiling have adversely affected important Gulf sport fishery resources on a
regional population scale.

Oil and gas structures attract fish and, inevitably, recreational fishermen and divers. The structures also
provide a convenient and productive fishing resource for many people who work offshore. The National
Marine Fisheries Service, based on public hearing testimony, has informed MMS that some offshore oil and
gas workers and support industry personnel may be engaging in illegal fishing activities at petroleum platforms
while stationed offshore.

The OCS environmental reports on the artificial reef effects of petroleum platforms conclude that
structures concentrate large numbers of epibiota and fishes that would not be as abundantly represented in the
same area in the absence of structures (Gallaway et al., 1981). Gallaway and Lewbel (1982) estimated that
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the 3,500 petroleum structures in the CPA and WPA in 1981 provided 4,000 acres of artificial reef habitat on
their vertical and horizontal supports. Because of the paucity of natural hard substrate in the Gulf, the more
than 4,500 petroleum structures in the Gulf today provide larval settlement opportunitics much greater than
that naturally available. Gallaway has indicated some fish species may become permanently associated with
petroleum structures while others are seasonal transients.

Many of the fish species congregating around petroleum structures are prime sport fishing targets (snapper,
grouper, mackerels, cobia, etc.). The location and availability of desired sport fishing targets can be predicted
fairly accurately by selecting platform locations in depth zones and seasons known to harbor the desired species
(Reggio et al,, 1983). Ditton and Graefe (1978), Dugas et al. (1979), and Witzig (1986) determined that oil
and gas structures are the most popular offshore fishing locations for private and charter boat fishermen in
portions of the Western and Central Gulf. As reported by Reggio and others at MMS Information Transfer
Meetings (USDOI, MMS, 1982b, pp. 47-75; 1984b, pp. 102-163; 1985b, pp. 297-341; and 1986b, pp. 101-119),
oil and gas structures are a major focus of all forms of offshore recreational fishing. Ditton and Auyong (1984)
studied the spatial use patterns of offshore platform fishermen in the CPA and determined most private
recreational fishing boats, scuba boats, and charter boats travel an average 12 to 47 mi offshore to catch and
enjoy fish associated with oil and gas structures. Gordon (1987) verified the importance of oil and gas
structures as recreational fishing attractions and determined some interesting facts from the 200 boating
fishermen he interviewed. Almost all were itinerant Louisianians willing to travel 220 mi per day by car and
boat for the opportunity to fish around offshore oil and gas structures. The typical fisherman trailered a 23-ft
boat 80 mi to the launch site and traveled 60 mi by boat to fish around 6 or 7 production platforms. The
offshore rig fisherman readily seeks out favorite platforms as far as 30 mi offshore and repeats this recreational
activity as many as 22 times per year.

It is assumed that people fish offshore for one of three major reasons: to catch more fish, bigger fish, or
fish not available inshore. Oil and gas structures are known to affect all these factors in a positive manner
(Witzig, 1986). Furthermore, some species not formerly harvested in some areas by recreational fishermen
have become regular fishing targets (pompano and cobia, for example, off the coast of Louisiana) since the
advent of offshore petroleum platforms. Offshore recreational fishermen make much larger capital investments
in boats and equipment and spend more on trip expenditures (gas, bait, groceries, etc.) than coastal and
nearshore marine fishermen. We are unaware of any specific studies of the direct economic impact of rig
fishing on the coastal area within the CPA and WPA, but believe it is significant. Roberts and Thompson
(1983) did study the use of offshore petroleum structures by Louisiana scuba divers and determined each
recreational diver was willing to pay on average more than $160 a year in 1981 to dive around oil and gas
structures.

Fishermen who travel several miles offshore to fish around petroleum structures sometimes encounter
problems brought on by imprudence, unexpected weather conditions, or mechanical problems. Ditton and
Auyong (1984) reported workers on offshore platforms are called on to provide information and
communication,supplies and services, and medical aid and emergency rescue to offshore fishermen and boaters
seeking or desperately needing their assistance.

Some offshore sports fishing targets, such as snappers and groupers, are structure-faithful fish: ie., they
are recruited to an artificial structure at some point in their life cycle and will remain associated with that
artificial habitat throughoutpart of their remaining lifetime (Gallaway et al.,, 1981; Gallaway and Lewbel, 1982).
Even though MMS-supported studies on the effects of oil and gas platforms on natural reefs have been
inconclusive (CSA, 1982), it is believed that new artificial reefs have litde, if any, significant effect on the
carrying capacity or size distribution of fish on natural reefs (Stone et al,, 1979). If a constant demand for fish
in space and time (fishing pressure) is assumed, the quantity and quality of offshore fishing will be enhanced
in direct proportion to the number and extent of accessible fishing stations or reefs within the fishery.

The 3,422 oil and gas structures (Table IV-7) currently on the OCS in the CPA and WPA are de facto
artificial reefs augmenting the permitted artificial fishing reefs off the coasts of Louisiana, Mississippi, and
Alabama. Visual No. 1 charts the general location of these petroleum structures, and Visual No. 2 shows the
location of permitted reefs and established artificial reef planning areas in the CPA.
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Platform removals, especially when explosive detachments are used, are known to kill and adversely impact
nearby sport fish. Aurtificial reef programs established by the Gulf states and the rigs-to-reefs projects they
sponsor are helping to mitigate loss of fishing locations and fish affected by platform removals.

Base Case Analysis

The impacting factors considered in the Base Case analysis and discussed below include platform
installations and removals and oil spills.

Table IV-2 projects the installation of 30 new platform complexes, most of which will be emplaced in the
first 5-15 years of the 35-year life of the proposed action and will likely be removed in the last 12 years of the
proposed action. Offshore Subareas C-2 and C4 are projected to be the locations of 14 of the platform
complexes resulting from the proposed sale. As these platforms will be located 45 or more miles from shore,
they are expected to have vety little effect on offshore recreational fishing. The 6 platform complexes installed
in coastal Subarea C-1 will be located from 3 to 80 mi offshore and are likely to attract some recreational
fishermen. Likewise, the 10 platform complexes expected from this proposal in coastal Subarea C-3 could be
located within 30 mi of the Mississippi Delta area and attract some fishing use. Any platforms installed in the
northeastern portion of coastal Subarea C-3 within 30 mi of shore would likely be a primary focus of offshore
recreational fishermen from Mississippi and Alabama. There are about 3,000 production platforms off the
coast of Louisiana, and additional installations are unlikely to influence seriously the scope of Louisiana
offshore fishing. They could, however, influence individual fishermen who would visit these new platforms
during the estimated 20-year platform life span. The 16 new platform complexes installed in coastal Subareas
C-1 and C-3 would replace fishing opportunities being lost through platform removal over the next 5-10 years
and would extend the time offshore platforms continue to be a principal focus of offshore recreational fishing
in the CPA.

The 30 platforms resulting from this proposed sale will be removed towards the end of the project life.
Therefore, those nearshore structures placed in coastal Subareas C-1 and C-3 will be lost as fish-attracting
devices, thus negating their positive effects on recreational fishing. The removal of the platforms resulting from
this proposal with the use of explosives will kill or adversely impact the sport fish directly associated with the
structure at the time of removal, but will have no detectable effect on offshore fishing in general.

Even though there is an estimated 16 percent probability in the CPA for an oil spill of 1,000 bbl or greater
to result from the proposed sale (Table IV-19), such a spill is assumed not to impact marine recreational fishing
beyond the area of the oil slick and the short time it is detectable on the water.

Summary

The proposed action is expected to add, within 30 mi of shores, up to 16 new platform. complexes that
will function as high-profile artificial reefs and attract fish and fishermen from Louisiana, Mississippi, and
Alabama. Although the number of offshore fishing trips is unlikely to increase as a result of the proposal,
fishing success is likely to increase in offshore areas near oil and gas structures. Because of the increasing
number and frequency of platform removals, this sale should help replace expected removals and extend the
era of "big" fishing in the CPA.

Conclusion

Platforms installed within 30 mi of shore will attract fish and are likely to attract fishermen and improve
fishing for a period of about 20 years, but are unlikely to affect offshore fishing patterns in general unless the
platforms are installed in nearshore locations where no platforms currently exist.

High Case Analysis

Under the High Case scenario it is estimated 6 platform complexes will be installed in coastal Subarea C-1
and 18 platform complexes will be installed in coastal Subarea C-3 (Table IV-2). Some of these platform
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complexes are expected to be located within 30 miles of shore and are likely to attract offshore marine
fishermen and improve fishing prospects in the immediate vicinity of each structure. However, the new
platforms would have little incremental effect on offshore fishing in general, especially in areas offshore
Louisiana, where many offshore platforms already exist. Should several structures be installed in the nearshore
tracts off Mississippi and Alabama, they would augment the existing artificial reef system and diversify and
increase the productive fishing locations available to offshore fishermen in that area. Installations would lead
to eventual removals towards the latter years of the project life. Removals negate the effects of installations
on fishing and, when explosives are used, lead to the demise of sport fish directly associated with the structure
at the time of removal.

The estimated probability of an oil spill of 1,000 bbl or greater occurring increases from 16 to 32 percent
(Table 1V-19); however, the overall effect of one such spill on offshore recreational fishing is assumed not to
extend beyond the immediate area and short-term life of its associated slick.

Conclusion

The High Case scenario will likely result in a few more platforms that will be productive sports fish areas
accessible t0 and used by offshore recreational fishermen throughout the CPA, but the scenario is unlikely to
have a detectable impact on the recreational fishing industry at the regional level. A few local fishing markets
could suffer short-term (up to one month) loss of business from a major polllution event; however, these same
markets should experience long-term (15-20 years) benefit from platform installations accessible t0 local
fishermen.

(11) Impacts on Archaeological Resources

Lease blocks with a high probability for the occurrence of prehistoric, prehistoric and historic, or historic
archaeological resources may by found in the Central Gulf. Those blocks with a high probability for prehistoric
archaeological resources may be found landward of a line that roughly follows the 45-m bathymetric contour.
The areas of the northern Gulf of Mexico that are considered to have a high probability for historic period
shipwrecks have recently been redefined as a result of an MMS-funded study (Garrison et al, 1989). The
redefinition of the high probability areas has reduced the total number of lease blocks with a high probability
for shipwrecks from 3,410 to 2,263.

The study expanded the shipwreck database in the Gulf of Mexico from 1,500 to over 4,000 wrecks.
Statistical analysis of shipwreck location data identified two specific types of high probability arcas; the first
within 10 km of the shoreline, and the second proximal to historic ports, barrier islands, and other loss traps.
High probability search polygons associated with individual shipwrecks were created to afford protection to
wrecks located outside of the two aforementioned high probability areas. A new Notice to Lessees (NTL 91-
02) has been issued concerning remote-sensing survey methodology and report writing requirements for
archaeological resources in the Gulf of Mexico OCS. Briefly stated, the NTL increases remote-sensing survey
linespacing density for historic shipwreck survey 1o 50 m from the previous 150 m. The NTL also requires
submission of an increased amount of magnetometer data to facilitate in-house MMS analysis. Survey and
report requirements for prehistoric site survey have not been changed. Since 1974, leases offered have
contained an archaeological resource stipulation. Section ILA.1.c.(3) presents a proposed stipulation as a
potential mitigating measure for leases resulting from the proposed action, the impact analysis for which,
including the proposed Archaeological Resource Stipulation, is presented below. It should be noted that a
rulemaking, which will incorporate the archaeological stipulation into regulation under 30 CFR 250.25, has been
proposed. Presently, lessees or operators are required to comply with the remote-sensing survey and report
requirements upon invocation of the stipulationby MMS. The proposed rulemaking will convert the stipulation
into an operational regulation.

Sections that provide additional supportive material for the archaeological resources analysis include
Sections I1.C.5. (description of archaeological resources), IV.A.4.b. (offshore infrastructure),IV.A.5.a. (onshore
infrastructure), and IV.C.3. (oil spills).
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The OCS-related, impact-producing factors may cause adverse impacts to archaeological resources.
Damage caused by the placement of drilling rigs, production platforms, pipelines, dredging, and anchoring could
destroy artifacts or disrupt the provenience and stratigraphic context of artifacts, sediments, and paleoindicators
from which the scientific value of the archaeological resource is derived. Oil spills could destroy the ability to
date prehistoric sites by radiocarbon dating techniques. Ferromagnetic debris associated with OCS oil and gas
activities would tend to mask magnetic signatures of significant historic archaeological resources.

Offshore development could result in a drilling rig, platform, pipeline, dredging activity or anchors having
an impact on an historic shipwreck. This direct physical contact with a wreck site could destroy fragile ship
remains, such as the hull and wooden or ceramic artifacts, and could disturb the site context. The result would
be the loss of archaeological data on ship construction, cargo, and the social organization of the vessel’s crew,
and the concomitant loss of information on maritime culture for the time period from which the ship dates.

The placement of drilling rigs and production platforms has the physical potential to cziuse an impact to
prehistoric and/or historic archaeological resources. It may be assumed that the standard rig will directly
disturb 1.5 ha of soft bottom, the average platform 2 ha. Pile driving associated with platform emplacement
may also cause sediment liquefaction an unknown distance from the piling, disrupting stratigraphy in the area
of liquefaction.

Pipeline placement has the physical potential to cause an impact to prehistoric and/or historic
archacological resources. Pipelines placed in water depths of less than 61 m (200 ft) must be buried. Burial
depths of 1 m (3 ft) are required with the exception of shipping fairways and anchorage areas, where the
requirements are 10 and 15 ft, respectively.

The dredging of new channels, as well as maintenance dredging of existing channels, has the physical
potential to cause an impact to historic shipwrecks (Espey, Huston, & Associates, 1990). There are 23
navigation channels that provide OCS access to onshore facilities. It may be assumed that one channel in the
Central Gulf will have to be deepened to provide access for larger offshore boats serving deeper waters.

Anchoring associated with platform and pipeline emplacement as well as service vessel and shuttle tanker
activities, may also physically impact prehistoric and/or historic archaeological resources. It may be assumed
that during pipeline emplacement, an array of eight 20,000-Ib anchors is continuously repositioned.

Oil spills have the potential to affect both prehistoric and historic archaeological resources. Impacts to
historic resources would be limited to visual impacts and, possibly, physical impacts associated with spill cleanup
operations. Impacts to prehistoric archaeological sites would be the result of hydrocarbon contamination of
organic materials, which have the potential to date site occupation through radiocarbon dating techniques, as
well as possible physical disturbance associated with spill cleanup operations.

The OCS oil and gas activities will also generate tons of ferromagnetic structures and debris, which will
tend to mask magnetic signatures of significant historic archaeological resources. The task of locating historic
resources through an archaeological survey is, therefore, made more difficult as a result of leasing activity.

(a) Historic
Base Case Analysis

Since likely locations of archaeological sites cannot be delineated without first conductinga remote-sensing
survey of the seabed and near-surface sediments, MMS, by virtue of the proposed Archaeological Resource
Stipulation (Section II.A.1.c.(3)), requires that an archaeological survey be conducted prior to development of
lease tracts within the high probability zones for historic and prehistoric archaeological resources. Generally,
in the eastern part of the CPA, where unconsolidated sediments are thicker, it is likely that sidescan sonar will
not detect shipwrecks buried beneath the mud. In this area, which begins nearshore around Vermilion Area
(USDOIL, MMS, 1984a) and extends eastward (Subareas C-1, C-2, and C-3), the effectiveness of the survey for
detecting historic shipwrecks of composite and wooden construction would depend on the capability of a
magnetometer towed at a 50-m line spacing (as specified in NTL 91-02) to detect ferromagnetic masses of the
size characteristically associated with shipwrecks. Clausen and Arnold (1975) have concluded that
magnetometer reliability for detecting ferrous objects at 150-m survey line spacing is 25-30 percent. [t is
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assumed that an initial survey at a 50-m line spacing will be 90 percent effective at locating historic shipwrecks.
The survey would therefore reduce the potential for an impact to occur by an estimated 90 percent.

According to estimates presented in Table IV-2, under the Base Case, 590 exploration, delineation, and
development wells will be drilled, and 30 production platforms and 240 km of pipelines will be installed in the
Central Gulf. Of this number, 410 exploration, delineation, and development wells will be drilled, and 16
platforms and 129 km of pipelines will be installed within Subareas C-1 and C-3, where the majority of lease
blocks with a high probability for historic period shipwrecks are located. Under current survey requirements,
as much as 10 percent of this activity would occur without accurate information about the proximity of the
activity to an historic resource. The recent MMS study (Garrison et al.,, 1989) has refined the high probability
area for the occurrence of historic period shipwrecks. The location of any proposed activity within a lease
block that has a high probability for historic shipwrecks requires archaeological clearance prior to operations.
Considering that the expanded database contains 273 shipwrecks in the entire Central Gulf OCS, the
probability of an OCS activity contacting and damaging a shipwreck is very low. If an oil and gas structure
contacted an historic resource, however, there could be a loss of significant or unique archaeological
information.

In the western part of the CPA, where shipwrecks are more likely to be detected by sidescan sonar due
to a thin Holocene sediment veneer overlying an indurated Pleistocene surface, the increased survey linespacing
density (50 m) will reduce the potential for a direct physical contact between an impact-producing factor and
a shipwreck by an estimated 95 percent. The effectiveness of the survey would reduce the potential impacts
of OCS activities to historic shipwrecks in the western part of the CPA. There is a very small possibility that
a historic shipwreck could be impacted by OCS activities. Should such an impact occur, however, significant
or unique archaeological information could be lost.

Onshore historic properties include sites, structures, and objects such as historic buildings, forts, lighthouses,
homesteads, cemeteries, and battlefields. Sites already listed on the National Register of Historic Places and
those considered eligible for the Register have already been evaluated as being able to make a unique or
significant contribution to science. At present, unidentified historic sites may contain unique historic
information and would have to be assessed after discovery to determine the importance of the data.

Onshore development as a result of the proposed action could result in the direct physical contact between
the construction of new onshore facilities or pipeline canals and previously unidentified historic sites. This
direct physical contact with an historic site could cause physical damage to, or complete destruction of,
information on the history of the region and the Nation. However, no new onshore pipelines or facilities are
projected in the Base Case for proposed Sale 142. There is, therefore, no expected impact to onshore historic
sites in the CPA from onshore development.

Maintenance dredging associated with the proposed action has the potential to impact an historic
shipwreck. Maintenance dredging in the Port Mansfield Entrance Channel is believed to impact the Santa
Maria de Yciar, which sank on April 29, 1554 (Espey, Huston & Associates, 1990). Table IV-6 indicates that,
under the Base Case less than 0.1 percent of the ship traffic through the Port Mansfield Cut is related to OCS
use. Therefore, the impact to the Santa Maria de Yciar directly attributable to OCS use as a result of the
proposed action is extremely low. While the specific example falls within onshore Subarea W-1, an area
unlikely to be affected by the CPA, it is reasonable to assume that the potential exists for historic shipwrecks
to be impacted by dredging in the CPA. As this shipwreck is a2 unique historic archaeological resource, the
impact level of maintenance dredging, in general, is considered to be very high. However, the portion of
maintenance dredging attributable to the proposed action is, in the case of the Port Mansfield Entrance
Channel, extremely low. According to Table IV-6, the percentage of OCS use under the Base Case among
the 23 major navigation channels listed for the Central Gulf ranges from a low of less than 0.1 percent to a
high of 2.2 percent.

Should an oil spill contact a coastal historic site, such as a fort or a lighthouse, the major impact would be
visual because of oil contamination of the site and its environment. According to Table IV-21, the probability
of a spill occurring and contacting within 10 days the coast of the CPA is 2 percent under the Base Case. This
impact would is expected to be temporary and reversible.

Since all platform locations within the high probability areas for the occurrence of historic and prehistoric
archaeological resources are given archaeological clearance prior to setting the structure, removal of the
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structure should not result in any adverse impact to archaeological resources. This is consistent with the
findings of the Programmatic Environmental Assessment: Structure Removal Activities, Central and Western Gulf
of Mexico Planning Areas (USDOI, MMS, 1987c).

Summary

The greatest potential impact to an historic archaeological resource as a result of the proposed action
would result from a contact between an OCS offshore activity (platform installation, drilling rig emplacement,
dredging or pipeline project) and an historic shipwreck. A recently completed, MMS-funded study (Garrison
et al,, 1989) has resulted in the refinement of the high probability areas for the location of historic period
shipwrecks. A new NTL for archaeological resource surveys in the Gulf of Mexico Region (NTL 91-02) has
increased the survey linespacing density for historic shipwreck surveys from 150 m to 50 m.

Most other activities associated with the proposed action are expected to have very low impacts on historic
archaeological resources. No new onshore infrastructure construction or pipeline landfalls are expected as a
result of the proposed action. Historic cultural resources, therefore, will not be affected by these activities.
The chance of contact from an oil spill associated with the proposed action is very low. Furthermore, the
major impact from an oil-spill contact on an historic coastal site, such as a fort or lighthouse, would be visual
due to oil contamination. These impacts would be temporary and reversible. Impacis from dredging are
expected to be low.

The OCS activity could contact a shipwreck because of incomplete knowledge on the location of shipwrecks
in the Gulf. Although this occurrence is not probable, such an event would result in the disturbance or
destruction of important historic archaeological information. Other factors associated with the proposed action
are not expected to affect historic archaeological resources.

Conclusion

There is a very small possibility of an impact between OCS oil and gas activities and a historic shipwreck
or site. Should such an impact occur, unique or significant historic archaeological information could be lost.

Effects of the Base Case Without the Proposed Stipulation

The greatest impact to an historic cultural resource as a result of the proposed action would result from
a contact between an OCS offshore activity (platform installation, drilling rig emplacement, and pipeline
projects) and an historic shipwreck. The Archaeological Resource Stipulation, which is currently in place,
requires remote-sensing survey in areas designated to have a high probability for historic archaeological
resources. It should also be noted that a proposed new regulation under 30 CFR 250.25 will incorporate the
stipulation into operational regulations. The OCS Lands Act, as amended, states that a permit for geological
exploration shall be issued only if such exploration does not disturb any site, structure, or object of historical
or archaeological interest. As the only means to determine whether objects of historical or archaeological
interest would be impacted by geological exploration, the archacological surveys that are required under the
current stipulation, would still be necessary to comply with the OCS Lands Act, as amended. The effects of
the impact-producing factors on historic archaeological resources without the Archacological Resource
Stipulation would, therefore, remain the same as those when the stipulation is considered a part of the
proposed action.

The archaeological surveys under NTL 91-02, conducted prior to initiating oil and gas activities within a
lease block, are estimated to be 95 percent effective in locating historic shipwrecks in arcas where sidescan
sonar is effective in identifying shipwrecks. In areas where sidescan sonar is ineffective because of thick
accumulations of sediment on the seafloor (these areas roughly account for 40% of the CPA), magnetometer
data, which is estimated at being only 90 percent effective in locating ferrous objects at the 50-m survey line
spacing required in NTL 91-02, will be the only means to detect shipwrecks. A recently completed, MMS-
funded study (Garrison et al., 1989) has provided new data on shipwreck locations.
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Most other activities associated with the proposed action are not expected to affect historic archaeological
resources. No new onshore infrastructure construction or pipeline landfalls are expected as a result of the
proposed action. Historic cultural resources, therefore, will not be affected by these activities. The chances
of contact from an oil spill associated with the proposed action is very low. Furthermore, the impact from an
oil-spill contact on an historic coastal site, such as a fort or a lighthouse, would be visible due to0 oil
contamination and would be temporary and reversible. Impacts from dredging directly attributable to OCS
activities are considered to be low.

To summarize, because of incomplete knowledge on the location of shipwrecks in the Gulf, an OCS activity
could contact a shipwreck. Although this occurrence is not probable, such an event would result in the
disturbance or destruction of important historic archaeological information. Other factors associated with the
proposed action are not expected to affect historic archaeological resources.

High Case Analysis

Lease blocks with a high probability for the occurrence of prehistoric, prehistoric and historic, or historic
archaeological resources may by found in the Central Gulf. Those blocks with a high probability for prehistoric
archaeological resources may be found landward of a line that roughly follows the 45-m bathymetric contour.
A Letter to Lessees (LTL) dated November 30, 1990, redefined the high probability areas for the presence of
historic period shipwrecks. NTL 91-02, which changes survey methodology requirements for historic shipwreck
surveys will become effective February 17, 1991. Section IL.A.1.c.(3) presents a proposed stipulation as a
potential mitigating measure for leases resulting from the proposed action, the impact analysis for which,
including the Archaeological Resource Stipulation for analytical purposes, is presented below. It should also
be noted that a proposed rulemaking creating an operational regulation to replace the archaeological
stipulation has been issued.

Sections providing supportive material for the archaeological resources analysis include Sections IIL.C.5.
(description of archaeological resources), IV.A.4.b. (offshore infrastructure), IV.A.5.a. (onshore infrastructure),
and IV.C.3. (oil spills).

A number of OCS-related factors may cause adverse impacts to archaeological resources. Damage caused
by the placement of drilling rigs, production platforms, pipelines, dredging, and anchoring could destroy artifacts
or disrupt the provenience and stratigraphic context of artifacts, sediments, and paleoindicators from which the
scientific value of the archaeological resource is derived. Oil spills could destroy the ability to date prehistoric
sites by radiocarbon dating techniques. The dredging of new channels and maintaining current channels could
impact a historic shipwreck (Espey, Huston, & Associates, 1990). Ferromagnetic debris associated with OCS
oil and gas activities would tend to mask magnetic signatures of significant historic archaeological resources.

The placement of drilling rigs and production platforms has the physical potential to impact prehistoric
and/or historic archaeological resources. Pile driving associated with platform emplacement may also cause
sediment liquefaction an unknown distance from the piling. Pipeline placement has the physical potential to
impact prehistoric and/or historic archaeological resources. Anchoring associated with platform and pipeline
emplacement, as well as service vessel and shuttle tanker activities, may also physically impact prehistoric
and/or historic archaeological resources.

Maintenance dredging associated with the proposed action has the potential to impact an historic
shipwreck. As a shipwreck may represent a unique historic archaeological resource, dredging may result in the
damage or loss of significant or unique archaeological information. However, the frequency of impact related
to the proposed action is extremely low.

Oil spills have the potential to impact both prehistoric (by contamination of organic materials, which have
the potential to date site occupation through radiocarbon dating techniques) and historic archaeological
resources (limited to visual impacts and physical impacts associated with spill cleanup operations).

The OCS oil and gas activities will also generate tons of ferromagnetic structures and debris, which will
tend to mask magnetic signatures of significant historic archaeological resources.

According to Table IV-2, under the High Case, 1,060 exploration, delineation, and development wells will
be drilled, and 50 production platforms and 400 km of pipelines will be installed in the Central Gulf. Of this
number, 445 exploration, delineation, and development wells will be drilled and 24 platforms and 128 km of
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pipelines will be installed within Subareas C-1 and C-3, where the majority of lease blocks with a high
probability for historic period shipwrecks are located. The recent MMS study (Garrison et al., 1989) and
concomitant LTL have redefined the high probability area for the occurrence of historic period shipwrecks.
The location of any proposed activity within a lease block that has a high probability for historic shipwrecks
requires archaeological clearance prior to operations. Considering that the expanded database contains 273
shipwrecks in the entire Central Gulf OCS, the probability of an OCS activity contacting and damaging a
shipwreck is fairly low. If an oil and gas structure contacted an historic resource, there could be damage to
or loss of significant or unique archaeological information. The greater effectiveness of the survey in the
western part of the CPA would reduce the potential impact to historic shipwrecks.

Onshore historic properties include sites, structures, and objects such as historic buildings, forts, lighthouses,
homesteads, cemeteries, and battlefields. Development as a result of the proposed action could result in the
direct physical contact between the construction of new onshore facilities or pipeline canals and previously
unidentified historic sites. No new onshore facilities are projected to be constructed under the High Case.
Because no land is projected to be disturbed, impacts to coastal historic properties in the CPA are not expected
0 occur.

Should an oil spill contact a coastal historic site, such as a fort or a lighthouse, the major impact would be
visual because of oil contamination of the site and its environment. This impact would is expected to be
temporary and reversible.

Since all platform locations within the high probability areas for the occurrence of historic and prehistoric
archaeological resources are given archaeological clearance prior to setting the structure, removal of the
structure should not result in any adverse impact to archaeological resources. This is consistent with the
findings of the Programmatic Environmental Assessment: Structure Removal Activities, Central and Westem Gulf
of Mexico Planning Areas (USDOI, MMS, 1987c).

Conclusion

Under the High Case scenario, there is a very small possibility of an impact between OCS oil and gas
activities and a historic shipwreck or site. Should such an impact occur, unique or significant historic
archaceological information could be lost.

(b) Prehistoric

Offshore development as a result of the proposed action could result in an interaction between a drilling
rig, a platform, a pipeline, dredging, or anchors and an inundated prehistoric site. This direct physical contact
with a site could destroy fragile artifacts or site features and could disturb artifact provenience and site
stratigraphy. The result would be the loss of archaeological data on prehistoric migrations, setilement patterns,
subsistence strategies, and archaeological contacts for North America, Central America, South America, and
the Caribbean.

Base Case Analysis

The archaeological surveys, coupled with archaeological analysis and clearance of proposed location of
operations, are estimated to be 90 percent effective in allowing identification and avoidance of high probability
areas for site occurrence. According to Table V-2, under the Base Case, 590 exploration, delineation, and
development wells will be drilled, and 30 production platforms and 240 km of pipelines will be installed in the
Central Gulf. In-house analysis by MMS shows it likely that some of these potential impacts will occur within
Subarea C-4, which has no potential for the occurrence of prehistoric archaeological sites. Removing Subarea
C-4 from the projected impacts resulting from the proposed action leaves 355 exploration, delineation, and
development wells; 21 production platforms; and 168 km of pipelines installed (Table IV-2). The limited
amount of impact to the seafloor throughout the CPA, coupled with the effectiveness of the survey and
resulting archaeological clearance, is sufficient to assume a low potential for interaction between an impact-
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producing factor and a prehistoric archaeological site. Should such an impact occur, damage to or loss of
significant or unique prehistoric archaeological information could occur.

Onshore prehistoric archaeological resources include sites, structures, and objects such as shell middens,
earth middens, campsites, kill sites, tool manufacturing areas, ceremonial complexes, and earthworks.
Currently, unidentified onshore prehistoric sites would have to be assessed after discovery to determine the
uniqueness or significance of the information that they contain. Sites already listed in the National Register
of Historic Places and those considered eligible for the Register have already been evaluated as having the
potential for making a unique or significant contributionto science. Of the unidentified coastal prehistoric sites
that could be impacted by onshore development, some may contain unique information.

Onshore development as a result of the proposed action could result in direct physical contact between
construction of new onshore facilities or a pipeline landfall and a previously unidentified prehistoric site. This
direct physical contact with a prehistoric site could destroy fragile artifacts or site features and could disturb
the site context. The result would be the loss of information on the prehistory of North America and the Gulf
Coast Region. No new onshore facilities or pipeline landfalls, however, are projected for the Base Case as a
result of proposed Sale 142. There should, therefore, be no impact to onshore CPA prehistoric sites from
onshore development.

Should an oil spill contact a coastal prehistoric site, the potential for dating the site using C-14 could be
destroyed. This loss of information might be ameliorated by ceramic or lithic seriation or other relative dating
techniques. Previously unrecorded coastal sites could also experience an impact from oil-spill cleanup
operations. Cleanup equipment could destroy fragile artifacts or site features and could disturb the site context.
The result would be the loss of information on the prehistory of North America and the Gulf Coast Region.
Some of the coastal prehistoric sites that might be impacted by beach cleanup operations may contain unique
information. In coastal Louisiana, prehistoric sites occur frequently along the barrier islands and mainiand
coast and the margins of bays and bayous. Thus, any spill that contacts the land would involve a potential
impact to a prehistoric site. The probability of a spill greater than or equal to 1,000 bbl occurring and
contacting within 10 days the CPA coast within 10 days is 2 percent (Table IV-21). Based on this low
probability, the assumption is that no spills greater than or equal to 1,000 bbl will affect prehistoric
archaeological resources. Furthermore, it is assumed that no spill of greater than 50 and less than 1,000 bbl
will occur and contact the coastline during the 35-year life of the proposed action. A few spills greater than
1 and less than or equal to 50 bbl are estimated to contact the coast during the lease life. By the time these
spills contact the shore, however, there likely would not be enough oil to cover an exposed shell midden or
other site to the extent that a large percentage of the organic remains in the site would be contaminated.

All platform locations within the high probability areas for the occurrence of historic and prehistoric
archaeological resources are given archaeological clearance prior to setting the structure; removal of the
structure should not result in any adverse impact to archaeological resources. This is consistent with finding
of the Programmatic Environmental Assessment: Structural Removal Activities, Central and Westem Gulf of
Mexico Planning Areas (USDOI, MMS, 1987c).

Summary

Several impact-producing factors may threaten the prehistoric archaeological resources of the Central Gulf.
An impact could result from a contact between an OCS activity (pipeline and platform installations, drilling
rig emplacement and operation, dredging, and anchoring activities) and a prehistoric site located on the
continental shelf. The archaeological surveys and archaeological clearance of sites that are required prior to
an operator beginning oil and gas activities in a lease block are estimated to be 90 percent effective at
identifying possible prehistoric sites. Since the survey and clearance provide a significant reduction in the
potential for a damaging interaction between an impact-producing factor and a prehistoric site, there is a very
small possibility of an OCS activity contacting a prehistoric site. Should such contact occur, there could be
damage to or loss of significant or unique archaeological information.

Onshore development as a result of the proposed action could result in the direct physical contact from
new facility construction, pipeline trenching, and new navigation canal dredging. None of these activities is
expected to occur under the Base Case.
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Should an oil spill contact a coastal prehistoric site, the potential for dating the site using radiocarbon
methods could be destroyed. Oil-spill cleanup operations could physically impact coastal prehistoric sites.
Previously unrecordedsites could also experience an impact from oil-spill cleanup operations on beaches. The
probability of an spill greater than or equal to 1,000 bbl occurring and contacting within 10 days a coastal
prehistoric site within 10 days is very low (2%), and it is assumed that no contact will occur. A few spills
greater than 1 and less than or equal to 50 bbl are assumed to contact the coast, but these small spills would
probably not cover an exposed site, such as a shell midden, with enough oil to contaminate all the datable
organic remains.

Conclusion

There is a very small possibility of an impact between OCS oil and gas activities and a prehistoric
archaeological site. Should such an impact occur, there could be damage to or loss of significant or unique
prehistoric archaeological information.

Effects of the Base Case Without the Proposed Stipulation

Several impact-producing factors may threaten the prehistoric archaeological resources of the Central Gulf.
An impact could result from a contact between an OCS activity (pipeline and platform installations, drilling
rig emplacement and operation, and anchoringactivities) and a prehistoric site located on the continental shelf.
The Archaeological Resource Stipulation, which is considered part of the proposed action, requires remote-
sensing surveys in areas designated to have a high probability for prehistoric archaeological resources. It should
also be noted that a proposed new regulation under 30 CFR 250.25 will incorporate the stipulation into
operational regulations. The OCS Lands Act, as amended, states that a permit for geological exploration shall
be issued only if such exploration does not disturb any site, structure, or object of historical or archaeological
interest. As the only means to determine whether objects of historical or archaeological interest would be
impacted by geological exploration, the archaeological surveys that are required under the current stipulation
would still be necessary to comply with the OCS Lands Act, as amended. The effects of the impact-producing
factors on prehistoric archaeological resources without the Archaeological Resource Stipulation in place would,
therefore, remain the same as those when the stipulation is considered part of the proposed action.

The archaeological surveys that are required prior to an operator beginning oil and gas activities in a lease
block are estimated 10 be 90 percent effective in identifying possible prehistoric sites. The survey provides a
significant reduction in the potential for a damaging interaction between an impact-producing factor and a
prehistoric site.

Should such an impact occur, there could be damage to or loss of significant or unique prehistoric
archaeological information.

Onshore development as a result of the proposed action could result in the direct physical contact between
new facility construction, pipeline trenching, and navigation canal dredging. None of these activities are
expected to occur under the Base Case.

Should an oil spill contact a coastal prehistoric site, the potential for dating the site using radiocarbon
methods could be destroyed. Previously unrecordedsites could also experience an impact from oil-spill cleanup
operations on beaches. The probability of a spill greater than or equal to 1,000 bbl occurring and contacting
within 10 days a coastal prehistoric site is very low, and it is assumed that no contact will occur. A few spills
greater than 1 and less than or equal to 50 bbl are assumed to contact the coast, but these small spills would
not cover an exposed site, such as a shell midden, with enough oil to contaminate all the dateable organic
remains.

High Case Analysis

The higher level of offshore development projected for the High Case would increase the potential for an
interaction between an impact-producing factor and a prehistoric site. Should an interaction occur, the
potential exists for the loss of significant or unique archaeological information.
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Offshore development as a result of the proposed action could result in an interaction between a drilling
rig, a platform, a pipeline, dredging, or anchors and an inundated prehistoric site. This direct physical contact
with a site could destroy fragile artifacts or site features and could disturb artifact provenience and site
stratigraphy. The result would be the loss of archaeological data on prehistoric migrations, settlement patterns,
subsistence strategies, and archaeological contacts for North America, Central America, South America, and
the Caribbean.

Likely locations for archaeological sites can be delineated with high-resolution seismic data. As the high
probability zone for the occurrence of prehistoric sites on the OCS approximates the 45-m bathymetric contour,
Subarea C-4, which is deeper than 45 m in its entirety, is assumed to have no potential for the occurrence of
these sites.

The archaeological surveys, coupled with archaeological analysis and clearance of proposed location of
operations, are estimated to be 90 percent effective in allowing identification and avoidance of high probability
areas for site occurrence. According to Table 1V-2, under the High Case, 1,060 exploration, delineation, and
development wells will be drilled, and 50 production platforms and 400 km of pipelines will be installed in the
Central Gulf. Removing Subarea C-4 from the projected impacts resulting from the High Case leaves 630
exploration, delineation, and development wells, 33 production platforms; and 264 km of pipelines installed
(Table IV-2). The limited amount of impact to the seafloor throughout the CPA, coupled with the
effectiveness of the survey and resulting archaeological clearance, is sufficient to assume a low potential for
interaction between an impact-producing factor and a prehistoric archaeological site.

Onshore development is not expected as a result of the High Case scenario for proposed Sale 142.
Because no land is projected to be disturbed, there are no expected impacts from onshore development as a
result of the proposed action.

Should an oil spill contact a coastal prehistoric site, the potential for dating the site using C-14 could be
destroyed.  Previously unrecorded coastal sites could also experience an impact from oil-spill cleanup
operations, which could destroy fragile artifacts or site features and disturb the site context. The result would
be the loss of information on the prehistory of North America and the Gulf Coast Region. In coastal
Louisiana, prehistoric sites occur frequently along the barrier islands and mainland coast and the margins of
bays and bayous. Thus, any spill that contacts the land would involve a potential impact to a prehistoric site.
The probability of a spill greater than or equal to 1,000 bbl occurring and contacting within 10 days the CPA
coast within 10 days is 4 percent (Table IV-21). Based on this low probability, the assumption is that no spills
greater than or equal to 1,000 bblwill affect prehistoric archaeological resources. Furthermore, it is estimated
that no spill of greater than 50 and less than 1,000 bbl will occur and contact the coastline during the 35-year
life of the proposed action. A few spills greater than 1 and less than or equal to 50 bbl are estimated to
contact the coast during the lease life. By the time these spills contact the shore, however, there likely would
not be enough oil to cover an exposed shell midden or other site to the extent that a large percentage of the
organic remains in the site would be contaminated.

All platform locations within the high probability areas for the occurrence of historic and prehistoric
archaeological resources are given archaeological clearance prior to setting the structure; removal of the
structure should not result in any adverse impact to archaeological resources. This is consistent with finding
of the Programmatic Environmental Assessment: Structural Removal Activities, Central and Westem Gulf of
Mexico Planning Areas (USDOI, MMS, 1987c).

Conclusion

Under the High Case scenario, there is a very small possibility of an impact between OCS oil and gas
activities and a prehistoric archaeological site. Should such an impact occur, there could be damage to or loss
of significant or unique prehistoric archaeological information.
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(12) Impacts on Socioeconomic Conditions
(a) Population, Labor, and Employment

The importance of the oil and gas industry to the coastal communities of the Gulf of Mexico is significant,
particularly in Louisiana and eastern Texas. Dramatic changes in the level of OCS oil and gas activity over
recent years have brought forth similar fluctuations in population, labor, and employment in the Gulf of Mexico
region. State government and citizen concern over the Gulf Coast’s economic dependence on the oil and gas
industry has made clear the need for an analysis of the impact of the OCS program on the social and economic
well-being of affected communities.

This section focuses on an analysis of the direct, indirect, and induced impacts of the OCS oil and gas
industry on the population, labor, and employment of the counties and parishes within the coastal impact area
of the Central and Western Gulf Region caused by the proposed action in the Central Gulf. There would also
be other economic impacts, both direct and indirect, associated with the proposed actions because of their
effect on other industries, such as commercial fishing, tourism, and recreational fishing. The direct benefit or
loss in these industries is addressed in the sections of this EIS related specifically to those topics. The OCS
program’s indirect and induced effect on these associated industries is much more difficult to quantify.
Nevertheless, it will generally constitute a fraction of the magnitude of the direct impact.

Section IIL.C.1. provides an historical perspective of the oil and gas industry, as well as a brief description
of recent events that have significantly affected the level of OCS activity in the Gulf of Mexico. A detailed
discussion of historical trends in population, labor, and employment within the coastal impact area of the
Central and Western Gulf can be found in Section I1.C.2. Included in that section is a listing of counties and
parishes in the Central and Western Gulf of Mexico coastal impact area, as well as current statistics and future
projections of population, labor, and employment levels for coastal subareas in the region. These projections
will serve as a baseline against which impacts will be measured.

The methodology developed to quantify these impacts on population, labor, and employment takes into
account changes in OCS-related employment, along with population and labor impacts resulting from these
employment changes within each individual coastal subarea. For analysis purposes, the projections of OCS-
related employment are classified into three categories: direct, indirect, and induced employment.

Direct employment associated with the oil and gas industry consists of those workers involved in oil and
gas exploration, development, and production operations, including geophysical and seismograph surveys,
exploratory drilling, well operation, maintenance, and other contract support services. These activities are
covered under the Standard Industrial Classification (SIC) Code 13--Oil and Gas Extraction. To facilitate the
analysis, several assumptions were made regarding the employment associated with SIC 13 activity projected
to result from the proposed action. These assumptions are estimates of typical levels of activity and
employment based on historical observations:

Exploration Activity - One rig can drill an average of nine wells per year with
approximately 133 workers.

Development Activity - One platform rig can drill an average of six wells per year with
a crew of approximately 115 workers.

Production Activity - One offshore platform can operate with an average crew of 28
workers.

A population and employment computer model developed at MMS uses these and other assumptions to
translate estimates of exploration, development, and production activities associated with the proposed action
into annual projections of direct employment for each planning area. Planning area level employment
projections are apportioned to offshore subareas on the basis of each offshore subarea’s hydrocarbon resource
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potential and projected share of the offshore infrastructure. Employment within each offshore subarea is then
allocated to coastal subareas on the basis of an allocation matrix developed at MMS. This matrix allocates
direct employment offshore to those coastal subareas where the onshore support facilities for that particular
offshore site are expected to be located. The matrix was derived from an analysis of the historical and
proposed location of onshore support facilities for the different actual or planned drilling sites offshore. The
allocation matrix also accounts for the fact that employment impacts from offshore activity are not constrained
by planning area or subarea boundaries. In other words, oil and gas development in the WPA can and does
impact the coastal communities of the Central Gulf and vice versa.

Indirect employment resulting from activities in the primary oil and gas extraction industry occurs in
secondary or supporting oil- and gas-related industries. Section III.C.2. provides a listing of those industries
considered in the projection of indirect employment. Employment in the Sanitary Service Industry, which
supports oil-spill clean-up activities (SIC 4959), was not included as part of indirect employment in the model
because the manpower requirements for oil-spill clean-up activities are highly unpredictable. The level of
employment involved in any given clean-up effort is influenced by a variety of factors, such as whether or not
the oil comes ashore, the coastal formation, weather conditions at the time of the incident, type and quantity
of oil spilled, as well as the extent and duration of the oiling. Nevertheless, employment in oil-spill clean-up
activities has been included in the Base Case analysis as an external adjustment to the population and
employment model, using assumptions regarding the size of potential oil spills presented in Section Iv.C

Based on an analysis of actual industry-specific employment levels in the counties and parishes of the
coastal impact arca, a multiplier was determined to estimate indirect employment from direct employment
projections for the oil and gas extraction industry. The indirect employment multiplier determined for this
analysis was 0.67.

Induced employment in tertiary industries is generated from both direct and indirect employment and
consists of jobs that are created or supported by the expenditures of employees in primary and secondary
industries. Induced employment results from the demand for consumer goods and services such as food,
clothing, housing, and entertainment. Based on a previous MMS analysis of employment impacts, the induced
employment multiplier for this analysis was estimated to be 0.33.

The total employment impact to each coastal subarea because of the proposed action is the sum of its
direct, indirect, and induced employment impact projections. The population dependent on the income from
oil- and gas-related employment for their subsistence was derived from total employment estimates based on
an analysis of the historic ratio of population to employment in the coastal subareas. Labor impacts were
addressed using both population and employment data to assess the supply and demand for workers trained
in oil- and gas-related trades.

To arrive at a bottom-line level of impact for population, labor, and employment, the population and
employment model is used to convert the projections to a format that facilitates analysis and comparison. This
conversion involves the estimation of annual changes in population, labor, and employment projections for the
proposed action as a percent of the population, labor, and employment levels expected in absence of the
proposal for each coastal subarea. To derive population and employment levels in absence of the proposal,
the population and employment impacts estimated for the proposed actions were subtracted from a set of
baseline projections that, inherently, included impacts from the proposal. The baseline projections of
population and employment used in the analysis are described in Section III.C.2. Because these bascline
projections assume the continuation of existing social, economic, and technological trends, they also include
employment resulting from the continuation of current patterns in OCS leasing activity.

Base Case Analysis

Baseline employment projections for the coastal impact area of the Central and Western Gulf can be found
in Figure IV-8. Displayed also on this figure are baseline employment projections excluding jobs generated
by the proposed action in the Central Gulf. The methodology discussion preceding this Base Case analysis
provides a description of these projections. A total of approximately 58,500 person-years of employment
(direct, indirect, and induced) are required in the Central and Western Gulf coastal subareas in support of the
proposed sale in the Central Gulf throughout its 35-year life. Less than 2 percent of the total employment
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Figure IV-8. Base Case Employment Impacts from Central Gulf Sale 142 (USDOI,
MMS, Gulf of Mexico OCS Region estimates, 1991).
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resulting from the proposed action is expected to affect the coastal subareas of the Western Guif. Peak-year
impacts occur in 1999, with a total of approximately 2,750 workers involved in primary, secondary, and tertiary
industries. Direct employment in the primary oil and gas extraction industry (SIC 13) accounts for 45 percent
of the total employment impact projected for the coastal subareas of the Central and Western Gulf over the
life of the proposed action. Exploratory activities, which occur during the first 11 years of the life of the
proposed action, are the main contributor to peak-year direct and total employment impacts. After their initial
peak in 1999, total employment impacts begin to decline as oil and gas exploration is reduced in areas leased
under the proposed action. Peak employment impacts resulting from development activities take place soon
after exploratory activities reach their peak, but are much less intense. A second, smaller total employment
peak impact is experienced in the years 2011 and 2012, as employment resulting from production activities
offshore is reaching its peak. Even though exploratory activities drive peak-year employment impacts, the
greatest contributor to overall employment impacts is production operations. Employment in oil and gas
production activities accounts for approximately 60 percent of total direct employment impacts due to
production in the Central Gulf. Indirect and induced employment impacts in secondary and tertiary industries
amount to approximately 30 percent and 25 percent, respectively, of the total employment impacts over the
life of the proposed action in the Central Gulif.

Table IV-27 displays the model projections of total OCS-related employment impacts (direct, indirect, and
induced) from proposed Sale 142 in the Central Gulf to the coastal subareas of the CPA and WPA throughout
the life of the proposed action. Table 1V-28 provides estimates of annual impacts to the population and
employment of each coastal subarea as a percent of levels expected in absence of the proposal. These impact
estimates represent changes in the new share of the existing population and employment that will be dependent
on the OCS oil and gas industry for support as a result of the proposed action. These impact estimates alone
do not provide enough information to determine whether employment needs will be met with the population
and labor force in the area or with immigrants and new labor force from other areas.

The greatest impact to employment is expected in coastal Subareas C-1 and C-2, with peak year impact
estimates for 1998 of 0.24 percent and 0.23 percent, respectively. Coastal Subareas C-1 and C-2 collectively
provide over 67 percent of the total employment required in support of the proposed action in the Central
Gulf. Coastal Subarea C-3 contributes approximately 27 percent of the employment. The least impacted
coastal subarea in the CPA is C-4, accounting for only 4 percent of the employment projected for the proposal
in the coastal impact area. Only coastal Subarea W-2 in the Western Gulf is affected by the proposed action
in the CPA. The Western Gulf is expected to provide under 2 percent of total employment for proposed Sale
142 in the Central Gulf. '

Employment impacts resulting from oil-spill clean-upactivities, because of their highly unpredictable nature,
were handled apart from the population and employment model. The level of employment associated with
any given clean-up operation is dependent on numerous variables which, in themselves, are also difficult to
predict. Nevertheless, the most labor-intensive clean-up operations are those from spills that contact the
coastline, particularly recreational beaches. For the purpose of this analysis, it is assumed that only those spills
contacting land will involve significant manpower requirements in their clean-up efforts. Based on employment
statistics from recent spill clean-up operations along the coast, the assumption is that, for every kilometer of
coastline subjected to heavy oiling, approximately 100 temporary workers will be employed for a maximum of
6 weeks.

Section IV.C. presents estimates of the mean number of offshore spills assumed to result from the
proposed action in the CPA. The probability that one or more offshore spills greater than or equal to 1,000
bbl will occur and contact land within 10 days of the accident is 2 percent (Table IV-21). Based on the low
probability of an offshore spill this size occurring and contacting land, the assumption is that no significant
employment requirements will result from the clean-up of offshore spills of this size category in the Base Case.
One spill of the size category greater than 50 bbl and less than 1,000 bbl is assumed to occur (Table IV-2);
however, it is not assumed to contact the coastline (Section IV.C.1.). Twenty-one small spills of the size
category greater than 1 bbl and less than or equal to 50 bbl are assumed to occur in the CPA over the life of
the proposed action. Of these 21 spills, only a few are estimated to contact land. Furthermore, employment
impacts resulting from the clean-up of spills this small would be negligible.
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Table IV-27

Base Case OCS-Related Employment Projections (Direct+Indirect+Induced)
Central Gulf Sale 142
(person~years}

YEAR w1l w2 Cc1 c2 c3 c4 WGOM* CGOM*+
———
1993 0 0 [} [ 0 [+] ] [
1994 [} 2 37 72 46 7 2 162
1995 0 10 178 336 212 32 10 157
1996 0 21 382 721 457 69 21 1629
1997 ] 26 456 864 549 3 26 1953
1998 [} 35 613 1154 732 111 35 2609
1999 [} 37 645 1205 765 116 37 2731
2000 0 35 611 1132 713 108 s 2564
2001 [} 33 568 1040 655 99 i3 2362
2002 [/} 33 542 974 613 92 33 2221
2003 [} 33 536 954 601 90 a3 2181
2004 [} 31 493 862 542 81 3 1979
2005 [} EE) 504 868 546 82 a3 2000
2006 0 28 421 705 448 67 28 1641
2007 0 31 453 757 481 72 31 1763
2008 [ 32 469 783 498 75 32 1824
2009 0 34 501 835 531 80 34 1947
2010 0 35 517 861 548 82 s 2008
2011 0 37 549 912 581 87 37 2130
2012 o 37 549 912 581 87 37 2130
2013 [1} 36 516 844 540 81 36 1981
2014 [} 36 516 844 540 81 36 1981
2015 0 37 532 870 557 83 37 2042
2016 0 36 516 844 540 81 36 1981
2017 0 35 500 818 524 78 35 1920
2018 0 31 434 698 449 67 31 1648
2019 0 30 418 672 433 65 30 1587
2020 [v] 29 402 646 416 62 29 1526
2021 [ 27 386 620 400 60 27 1465
2022 0 26 370 595 383 57 26 1404
2023 [} 23 337 543 350 52 24 1282
2024 0 19 273 439 283 42 19 1038
2028 0 14 193 310 200 30 14 733
2026 [} 7 96 155 100 15 7 366
2027 [} 0 0 0 -0 0 [¢] 0
0 948 14512 24846 15814 2375 948 57547

+ Western Gulf of Mexico.
*+ Central Gulf of Mexico.

Source: USDOI, MMS, Gulf of Mexlco OCS Region estimates, 1991.
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EMPLOYMENT IMPACT LEVELS:

Table IV-28

{percent*)

Employment Impact Levels for the Base Case Scenario
Central Gulf Sale 142

POPULATION IMPACT LEVELS:

1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
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Wl w2 Ccl c2 c3 c4
0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
0.00% 0.00% 0.02% 0.02% 0.01% 0.00%
0.00% 0.00% 0.07% 0.07% 0.03% 0.01%
0.00% 0.00% 0.15% 0.15% 0.07% 0.02%
0.00% ©0.00% 0.18% 0.18% 0.08% 0.02%
0.00% 0.00% 0.24% 0.23% O0.1l1% 0.03%
0.00% 0.00% 0,25% 0.24% 0.12% 0.03%
0.00% 0.00% 0.24% 0.23% 0.11% 0.03%
0.00% 0.00% 0.22% 0.21% 0.10% 0.02%
0.00% ©0.00% 0.21% 0.19% 0.09% 0.02%
0.00% 0.00% 0.21% 0.19% 0.09% 0.02%
0.00% 0.00% 0.19% 0.17% 0.08% 0.02%
0.00% 0.00% 0.19% 0.17% 0.08% 0.02%
0.00% 0.00% 0.16% 0.13% 0.07% 0.02%
0.00% 0.00% 0.17% 0.14% G.07% 0.02%
0.00% 0.00% 0.17% 0.15% 0.07% 0.02%
0.00% 0.00% 0.19% 0.16% 0.08% 0.02%
0.00% 0.00% 0.19% 0.16% 0.08% 0.02%
0.00% 0.00% 0.20% 0.17% 0.08% 0.02%
0.00% 0.00% 0.20% 0.17% 0.08% 0.02%
0.00% 0.00% 0.19% 0.15% 0.08% 0.02%
0.00% 0.00% 0.19% 0.15% 0.08% 0.02%
0.00% 0.00% 0.19% 0.15% 0.08% 0.02%
0.008 0.00% 0.18% 0.15% 0.08% 0.02%
0.00% 0.00% 0.18% 0.14% 0.07% 0.02%
0.00% 0.00% 0.15% 0.12% 0.06% 0.01%
0.00% 0.00% 0.15% 0.12% 0.06% 0.01%
0.00% 0.00% 0.14% 0.11% 0.06% 0.01%
0.00% 0.00% 0.13% 0.11% 0.05% 0.01%
0.00% 0.00% ©0.13% 0.10% 0.05% 0.01%
0.00% 0.00% 0.12% 0.09% 0.05% 0.01%
0.00% 0.00% 0.0%% 0.07% 0.04% 0.01%
0.00% 0.00% 0.07% 0.05% 0.03% 0.01%
0.00% 0.00% 0.03% 0.03% 0.01% 0.00%
0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

Impact levels represent the percent change in population or employment due to the proposal with respect

YEAR wl W2 c1 c2 c3 Cc4
1993 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
1994 0.00% 0.00% 0.01% 0.01% 0.01% 0.00%
1995 0.00% 0.00% 0.07% 0.07% 0.03% 0.01%
1996 0.00% 0.00% 0.15% 0.15% 0.07% 0.02%
1997 0.00% 0.00% 0.17% 0.17% 0.08% 0.02%
1998 0.00% 0.00% 0.23% 0.23% 0.11% 0.03%
1999 0.00% 0.00% 0.24% 0.23% 0.11% 0.03%
2000 0.00% 0.00% 0.22% 0.22% 0.10% 0.02%
2001 0.00% 0.00% 0.21% 0.20% 0.09% 0.02%
2002 0,00% 0,008 0.19% 0.18% 0.09% 0.02%
2003 0.00% 0.00% 0.19% 0.18% 0.08% 0.02%
2004 0.00% 0.00% 0.17% 0.16% 0.07% 0.02%
2005 0.00% 0.00% 0.18% 0.16% 0.07% 0.02%
2006 0.00% 0.00% 0.14% 0.13% 0.06% 0.01%
2007 0.00% 0.00% 0.15% 0.13% 0.06% 0.02%
2008 0.00% 0.00% 0.16% 0.14% 0.07% 0.02%
2009 0.00% 0.00% 0.17% 0.14% 0.07% 0.02%
2010 0.00% 0.00% 0.17% 0.15% 0.07% 0.02%
2011 0.00% 0.00%  0.18% 0.16% 0.07% 0.02%
2012 0.00% 0.00% 0.18% 0.15% 0.07% 0.02%
2013 0.00% 0.00% 0.17% 0.14% 0.07% 0.02%
2014 0.00% 0.00% 0.16% 0.14% 0.07% 0.02%
2015 0.00% 0.00% 0.17% 0.14% 0.07% 0.02%
2016 0.00% 0.00% 0.16% 0.14% 0.06% 0.02%
2017 0.00% 0.00% 0.15% 0.13% 0.06% 0.02%
2018 0.00% 0.00% 0.13% 0.11% 0.05% 0.01%
2019 0.00% 0.00% 0.13% 0.11% 0.05% 0.01%
2020 0.00% 0.00% 0.12% 0.10% 0.05% 0.01%
2021 0.00% 0.00% 0.11% 0.10%  0.05% 0.01%
2022 0.00% 0.00% 0.11% 0.09% 0.04% 0.01%
2023 0.00% 0.00% 0.10% 0.08% 0.04% 0.01%
2024 0.00% 0.00% 0.08% 0.07% 0.03% 0.01%
2025 0.00% 0.00% 0.06% 0.05% 0.02% 0.01%
2026 0.00% 0.00% 0.03% 0.02% 0.01% 0.00%
2027 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
* Note:

to total levels expected in absence of the proposal.
Source: USDOI, MMS, Gulf of Mexico OCS Region estimates,

1991.
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In addition to the offshore spills referenced above, a number of small onshore spills are ¢xpected to occur
(Table IV-4). The level of cleanup action associated with spills this size will be minimal.

The greatest impact on population from activities associated with Sale 142 is expected in coastal Subareas
C-1 and C-2 with peak-year estimates for 1999 of 0.25 and 0.24 percent, respectively (Table IV-28). The
coastal communities of the Western Gulf have no noticeable peak population impacts.

The level of OCS-related employment expected to result from the proposed action in the Central Gulf is
not significant enough to attract new residents and labor force to the area. Analysis of historical trends has
shown that only population impacts greater than 1 percent typically involve positive net migration to any given
arca. None of the coastal subareas is projected to experience population impacts greater than 1 percent
because of the proposed action. Labor force impacts will paralle]l population and employment impacts. Jobs
are expected to be filled by currently unemployed or underemployed workers or by future entrants into the
labor force already living in the area. Therefore, employment demands in support of the proposed action will
be met with the existing population and available labor force.

Summary

Peak annual changes in the population, labor, and employment of all coastal subareas in the Central and
Western Gulf resulting from the proposed action in the Central Gulf represent less than 1 percent of the levels
expected in absence of the proposal in the Central Gulf. Only 2 percent of the total employment resulting
from the proposed action is expected to affect the coastal subareas of the Western Gulf. Employment resulting
from oil-spill clean-up activities due to the proposed action is negligible. It is expected that employment
demands in support of the proposed action will be met with the existing population and available labor force.

Conclusion

The Base Case impact of the proposed action in the Central Guif on the population, labor, and
employment of the counties and parishes of the Central and Western Gulf coastal impact area is expected to
be less than 1 percent of the levels expected in the absence of the proposal.

High Case Analysis

Population, labor, and employment impacts resulting from the proposed action in the High Case are less
than wwice as high as those expected in the Base Case. A total of approximately 101,100 person-years of
employment (direct, indirect, and induced) are required in the Central and Western Gulf coastal subareas in
support of the proposed action for the High Case. Peak-year impacts occur in 1999 with approximately 4,350
workers involved in primary, secondary, and tertiary industries. Direct employment in the primary oil and gas
extraction industry (SIC 13) accounts for 45 percent of the total employment impact projected for the coastal
subareas of the Central and Western Gulf over the life of the proposed action. Exploratory activities, which
occur during the first 12 years of the life of the proposed action, are the main contributor to peak-year direct
and total employment impacts. After their initial peak in 1999, total employment impacts begin to decline as
oil and gas exploration is reduced in areas leased under the proposed action. Peak employment impacts
resulting from development activities take place soon after exploratory activities reach their peak, but are much
less intense. A second, smaller total employment peak impact is experienced in the year 2015, when
employment resulting from production activities offshore reaches its peak. Even though exploratory activities
drive peak-year employment impacts, the greatest contributor to overall employment impacts for the High Case
is production operations. Employment in oil and gas productionactivities accounts for approximately 57 percent
of total direct employment impacts resulting from production in the Central Gulf. Indirect and induced
employment impacts in secondary and tertiary industries amount to approximately 30 and 25 percent,
respectively, of the total employment impacts over the life of the proposed action in the Central Gulf.

Table IV-29 displays the model projections of total OCS-related employment impacts (direct, indirect, and
induced) from Sale 142 in the Central Gulf to the coastal subareas of the CPA and WPA throughout the life
of the proposed action in the High Case. Table IV-30 provides estimates of annual impacts to the population



Table IV-29

High Case OCS-Related Employment Projections (Direct+Indirect+Induced)

Central Gulf Sale 142

{person-years)
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YEAR Wl w2 c1 c2 c3 c4 WGOM* CGOM* +
====
1993 0 0 [} 0 0 [ [ 0o
1994 0 [} 76 146 89 13 [} 324
1995 0 19 355 677 420 (1] 19 1515
1996 0 33 612 1166 723 109 33 2610
1997 0 47 862 1645 1018 154 47 3679
1998 0 54 982 1869 1160 176 54 4187
1999 ] 56 1014 1922 1201 182 56 4318
2000 0 56 1002 1896 1188 180 56 4265
2001 [ S1 909 1709 1080 164 51 3862
2002 1] 52 906 1694 1080 163 52 3844
2003 ) 44“ 749 1388 897 136 44 3169
2004 1) 43 717 1320 861 130 43 3029
2005 0 43 715 1305 861 130 43 3011
2006 0 44 729 1331 879 133 44 3072
2007 0 47 773 1410 932 141 47 3256
2008 [} 48 788 1436 950 144 48 3318
2009 0 52 847 1540 1021 154 52 3563
2010 0 51 827 1498 999 151 S1 3475
2011 0 54 886 1603 1070 162 54 3720
2012 0 54 886 1603 1070 162 54 3720
2013 [} 56 9215 1655 1105 167 56 3842
2014 [} 56 915 1655 1105 167 56 3842
2015 [ 57 930 1681 1123 170 57 3904
2016 [+ 56 915 165% 1105 167 56 3842
2017 0 54 886 1603 1070 162 54 3720
2018 0 47 758 1363 918 139 47 3177
2019 [} 40 €31 1123 765 116 40 2634
2020 [} 38 601 1070 730 110 38 2512
2021 0 36 572 1018 694 105 36 2389
2022 0 35 543 966 659 99 35 2267
2023 0 32 499 888 605 91 32 2083
2024 1] 26 411 731 498 75 26 1715
2025 [ 19 293 522 356 54 19 1225
2026 [} 9 147 261 178 27 9 613
2027 0 4] 0 0 [} 0 0 0
0 1415 23648 43349 28412 4295 1415 99704

*+ Western Gulf of Mexico.
*+ Central Gulf of Mexico.

Source: USDOI, MMS, Gulf of Mexico OCS Region estimates, 1991.
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Table 1IV-30

Population and Employment Impact Levels for the High Case Scenario
Central Gulf Sale 142

{percent*)

EMPLOYMENT IMPACT LEVELS: POPULATION IMPACT LEVELS:

YEAR Wl w2 Cl c2 Cc3 o'} YEAR W1l W2 [e3 8 C2 c3 o1 }
1993 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 1993 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
1994 0.00% 0.00% 0.03% 0.03% 0.01% 0.00% 1994 0.00% 0.00% 0.03% 0.03% 0.01% 0.00%
1995 0.00% 0.00% 0.14% 0.14% 0.06% 0.02% 1995 0.00% 0.00% 0.14% 0.14% 0.06% 0.02%
1996 0.00% 0.00% 0.24% 0.24% 0.11% 0.03% 1996 0.00% 0.00% 0.24% 0.24% 0.11% 0.03%
1997 0.00% 0.00% 0.33% 0.33% 0.15% 0.04% 1997 0.00% 0.00% 0.34% 0.34% 0.16% 0.04%
1998 0.00% 0.00% 0.37% 0.37% 0.17% 0.04% 1998 0.00% 0.00% 0.39% 0.38% 0.18% 0.04%
1999 0.00% 0.00% D.38% 0.37% 0.17% 0.04% 1999 0.00% 0.00% 0.40% 0.39% 0.18% 0.04%
2000 0.00% 0.00% 0.37%  0.36% 0.17% 0.04% 2000 0.00% 0.00% 0.39% 0.38% 0.18% 0.04%
2001 0.00% 0.00% 0.33% 0.32% 0.15% 0.04% 2001 0.00% 0.00% 0.35% 0.34% 0.16% 0.04%
2002 0.00% 0.00% 0.32% 0.32% 0.15% 0.04% 2002 0.00% 0.00% 0.35% 0.33% 0.16% 0.04%
2003 0.00% 0.00% 0.27% 0.26% 0.12% 0.03% 2003 0.00% 0.00% 0.29% 0.27% 0.13% 0.03%
2004 0.00% 0.00% 0.25% 0.24% 0.12% 0.03% 2004 0.00% 0.00% 0.27% 0.25% 0.13% 0.03%
2005 0.00% 0.00% 0.25% 0.24% 0.12% 0.03% 2005 0.00% 0.00% 0.27% 0.25% 0.13% 0.03%
2006 0.00% 0.00% D.25% 0.24% 0.12% 0.03% 2006 0.008% 0.00% 0.28% 0.25% 0.13% 0.03%
2007 0.00% 0.00% 0.26% 0.25% 0.12% 0.03% 2007 0.00% 0.00% 0.29% 0.27% 0.14% 0.03%
2008 0.00% 0.00% 0.27% 0.25% 0.12% 0.03% 2008 0.00% 0.00% 0.29% 0.27% 0.14% 0.03%
2009 0.00% 0.00% 0.28% 0.27% 0.13% 0.03% 2009 0.00% 0.00% 0.31% 0.29% 0.15% 0.04%
2010 0.00% 0.00% 0.27% 0.26% 0.13% 0.03% 2010 0.00% 0.00% 0.31% 0.28% 0.14% 0.03%
2011 0.00% 0.00% 0.29% 0.27% 0.14% 0.03% 2011 0.00% 0.00% 0.33% 0.29% 0.15% 0.04%
2012 0.00% 0.00% 0.29% 0.27% 0.13% 0.03% 2012 0.00% 0.00% 0.32% 0.29% 0.15% 0.04%
2013 0.00% 0.00% 0.29% 0.28% 0.14% 0.03% 2013 0.00% 0.00% 0.33% 0.30% 0.16% 0.04%
2014 0.00% 0.00% 0.29% 0.27% 0.14% 0.03% 2014 0.00% 0.00% 0.33% 0.30% 0.16% 0.04%
2018 0.00% 0.00% 0.29% 0.27% 0.14% 0.03% 2015 0.00% 0.00% 0.33% 0.30% 0.16% 0.04%
2016 0.00% 0.00% 0.29% 0.27% 0.13% 0.03% 2016 0.00% 0.00% 0.33% 0.29% 0.15% 0.04%
2017 0.00% 0.00% 0.27% 0.26% 0.13% 0.03% 2017 0.00% 0.00% 0.32% 0.28% 0.15% 0.04%
2018 0.00% 0.00% 0.23%  0.22% 0.11% 0.03% 2018 0.00% 0.00% 0.27% 0.24% 0.13% 0.03%
2013 0.00% 0.00% 0.19% 0.18% 0.09% 0.02% 2019 0.00% 0.00% 0.22% 0.19% 0.11% 0.03%
2020 0.00% 0.00% 0.18% 0.17% 0.08% 0.02% 2020 0.00% 0.00% 0.21% 0.18% 0.10% 0.02%
2021 0.00% 0.00% 0.17% 0.16% 0.08% 0.02% 2021 0.00% 0.00% 0.20% 0.17% 0.09% 0.02%
2022 0.00% 0.00% 0.16% 0.15% 0.07% 0.02% 2022 0.00% 0.00% 0.19% 0.16% 0.09% 0.02%
2023 0.00% 0.00% 0.15% 0.13% 0.07% 0.02% 2023 0.00% 0.00% 0.17% 0.15% 0.08% 0.02%
2024 0.00% 0.00% 0.12% 0.11% 0.06% 0.01% 2024 0.00% 0.00% 0.14% 0.12% 0.07% 0.02%
2025 0.00% 0.00% 0.08% 0.08% 0.04% 0.01% 2025 0.00% 0.00% 0.10% 0.09% 0.05% 0.01%
2026 0.00% 0.00% 0.04% 0.04% 0.02% 0.00% 2026 0.00% 0.00% 0.05% 0.04% 0.02% 0.01%
2027 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 2027 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
* Note: Impact lsvels represent the percent change in population or employment due to the proposal with respect

to total levels expected in absence of the proposal.
Source:

USDOI, MMS, Gulf of Mexico OCS Reglon estimates, 1991.
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and employment of each coastal subarea as a percent of levels expected in absence of the proposal. These
impact estimates represent changes in the new share of the existing population and employment that will be
dependent on the OCS oil and gas industry for support as a result of the proposed action. These impact
estimates alone do not provide enough information to determine whether employment needs will be met with
the existing population and labor force in the area or with immigrants and new labor force from other areas.

The greatest impact to employment in the High Case is expected in coastal Subareas C-1 and C-2, with
peak year impact estimates for 1999 of 0.38 percent and 0.37 percent, respectively. Coastal Subareas C-1 and
C-2 collectively provide over 66 percent of the total employment required in support of the proposed action
in the Central Gulf. Coastal Subarea C-3 contributes approximately 28 percent of the total employment
impacts to the Central and Western Gulf coastal impact area. The least impacted coastal subarea in the CPA
is C-4, accounting for only 4 percent of the total employment impact from Sale 142. Only coastal Subarea
W-2 in the Western Gulf is affected by the proposed action in the CPA. The Western Gulf is expected to
provide slightly under 2 percent of total employment for Sale 142 in the Central Gulf.

Employmentimpacts resulting from oil-spill clean-up activities, because of their highly unpredictable nature,
were handled apart from the population and employment model. The level of employment associated with
any given clean-up operation is dependent on numerous variables which, in themselves, are also difficult to
predict. Nevertheless, the most labor-intensive clean-up operations are those from spills that contact the
coastline, particularly recreational beaches. For the purpose of this analysis, it is assumed that only those spills
contacting land will involve significant manpower requirements in their clean-up efforts. Based on employment
statistics from recent spill clean-up operations along the coast, the assumption is that, for every kilometer of
coastline subjected to heavy oiling, approximately 100 temporary workers will be employed for a maximum of
6 weeks.

Section IV.C. presents estimates of the mean number of offshore spills assumed to result from the
proposed action for the High Case in the CPA. The probability that one or more offshore spills of 1,000 bbl
or greater will occur and contact land within 10 days of the accident is 4 percent (Table IV-21). In addition
to the offshore spills referenced above, a number of small onshore spills are expected to occur. The level of
clean-up action associated with spills this size will be minimal (Table IV4). Based on the low probability of
a spill this size occurring and contacting land, the assumption is that no significant employment requirements
will result from the clean-up of offshore spills of this size category in the High Case. Two spills of the size
category greater than 50 bbl and less than 1,000 bbl are assumed to occur (Table 1V-2); however, it is not
expected that they will contact the coastline (Section 1V.C.1.). Forty-seven spills of the size category greater
than 1 bbl and less than or equal 10 50 bbl are assumed to occur in the CPA over the life of the proposed
action. Of these 47 spills, only a few are estimated to contact land (Section IV.C.1.). Furthermore,
employment impacts resulting from the clean-up of spills this small are expected to be negligible.

In addition to the offshore spills referenced above, a number of small onshore spills are expected to occur
(Table IV-4). The level of cleanup action associated with spills this size will be minimal.

The greatest impact on population from activities associated with Sale 142 in the High Case is expected
in coastal Subareas C-1 and C-2 with peak-year impact estimates for 1999 of 0.40 and 0.39 percent, respectively
(Table 1V-30). The coastal communities of the Western Gulf have no noticeable peak population impacts.

The level of OCS-related employment expected to result from the proposed action for the High Case in
the Central Gulf is less than twice as large as that estimated for the Base Case. However, it is still not
significant enough to attract new residents and labor force to the area. Analysis of historical trends has shown
that only population impacts greater than 1 percent typically involve positive net migration to any given area.
None of the coastal subareas is projected to experience population impacts greater than 1 percent as a result
of the proposed action in the High Case. Labor force impacts will parallel population and employment
impacts. Jobs are expected to be filled by currently unemployed or underemployed workers or by future
entrants into the labor force already living in the area. Therefore, employment demands in support of the
proposed action for the High Case in the Central Gulf will be met with the existing population and available
labor force.
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Summary

Peak annual changes in the population, labor, and employment of all coastal subareas in the Central and
Western Gulf resulting from the proposed action in the Central Gulf for the High Case represent less than 1
percent of the levels expected in absence of the proposal. The coastal communities of the Western Gulf are
expected to support slightly over 1 percent of the total employment generated by the Central Gulf Sale.
Employment resuiting from oil spill clean-up activities due to the proposed action is negligible. It is expected
that employment demands in support of the proposed action will be met with the existing population and
available labor force.

Conclusion

The High Case impact of the proposed action in the Central Gulf on the population, labor, and
employment of the counties and parishes of the Central and Western Gulf coastal impact area is expected to
be less than 1 percent of the levels expected in the absence of the proposal.

(b) Public Services and Infrastructure

Public services and infrastructure, as used in this analysis, include commonly provided public, semipublic,
and private services and facilities, such as education, police and fire protection, sewage treatment, solid-waste
disposal, water supply, recreation, transportation, health care, other utilities, and housing. Changes in demands
for and usage of public services and infrastructure could result from OCS activities. Adverse cffects could arise
if the amount or rate of increase or decrease in the usage significantly exceeded or fell far below the capability
of a local area to provide a satisfactory level of service.

Sections providing supportive material for this analysis include Sections III.C.2. (description of
socioeconomic issues), IV.A.2. (offshore infrastructure), IV.A.3. (onshore infrastructure), IV.C.1. and IV.C3.
(oil spills), and IV.D.1.a.(12)(a) (impacts on population, labor, and employment).

For the purpose of this analysis, OCS-related, impact-producing factors to public services and community
infrastructure will include work force fluctuations, migration (both in-migration and out-migration), and the
effect of relative income. These impact-producing factors are interrelated and derive from or result in
increased population. It should be noted that these impact-producing factors also pertain to social patterns
and will be analyzed in Section IV.D.1.a.(12)(c).

Base Case Analysis

Baseline employment projections and information relating to the model analysis used 1o arrive at these
projections are presented in Section 1V.D.l.a.(12)(a). This information is incorporated by reference.
Unexpected events (such as the 1973 Arab Oil Embargo) may influence oil and gas activity within the Gulf of
Mexico Region. These events cannot be projected and cannot be presumed for this analysis.

Approximately 58,495 person-years of employment (direct, indirect, and induced) are required to sustain
the proposed action throughout its 35-year life (Table IV-27). Less than 2 percent of total employment in
support of the proposed action is expected to affect the Western Gulf coastal subareas (Subarea W-2). The
remaining employment is expected to lie within coastal Subareas C-1 (25%), C-2 (42%), C-3 (27%), and C-4
(4%). In the peak year of 1999, approximately 2,768 person-years of total employment will be required to
support the proposed action. The greatest amount of this employment is expected to lic within Subarea C-2.
A comparison between the expected population and employment impacts for the coastal subareas as a result
of the proposed action compared to expected population and employment without the proposal is shown in
Table IV-30. The greatest impact to employment is expected to occur in coastal Subareas C-1 and C-2, with
peak-year impact estimates in 1999 of 0.24 and 0.23 percent, respectively.

A major impact of OCS-generated activities, new population associated with increased service demands,
will be significantly mitigated by planning and other measures undertaken at the Federal, State, regional, and
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local levels. All the potential onshore development areas either have or participate in local and/or regional
planning programs. The objectives of these programs include orderly and efficient growth management that
minimizes fiscal, social, and environmental impacts. This analysis assumes that future Federal, State, and local
management cfforts will be effective at avoiding or mitigating many potential adverse effects on the quality of
public services and infrastructure that might occur as a result of the kinds of planned, long-term economic
growth and development anticipated by the local and regional planning community.

Short-term fluctuations in the work force as a result of changing levels of OCS-related oil and gas activity
could impact social services and community infrastructure in several ways. Large, short-term layoffs of oil and
gas industry personnel could stress the abilities (both in terms of work load and available funding) of public
and private agencies whose mission is to aid persons with severe financial difficulties. The need for public or
private assistance could force the diversion of funds needed for the maintenance of community infrastructure,
such as schools and roads. Large, short-term increases in the work force could result in net positive migration
and cause a scarcity of housing, a shortage of municipal personnel (i.e., policemen, firemen, engineers, etc.),
and an increase in the cost of living. A comparison with Table IV-28 reveals that there are no significant
differences expected in population and employment between the proposed action and the levels expected
without the proposal in coastal Subareas W-1 and W-2. None of the CPA coastal subareas is expected to
experience population impacts greater than 0.25 percent (1999-peak year) as a result of the proposed action.
It is expected that employment related to the proposed action will not require importation of labor and that
the existing labor pool will be adequate to supply labor needs (Section IV.D.1.a.(12)(a)). The proposed action
is expected to provide jobs for unemployed, underemployed, and new employees already living in the area.
Excess labor capacity of the coastal subareas is expected to provide sufficient human resources to maintain
adequate levels of public services and infrastructure.

Migration into a coastal subarea (in-migration) as a response to increased levels of OCS-related oil and
gas activity could result in increased stress on both public and private agencies in assisting newly relocated
persons and in providing basic services to an expanding population. In addition, not all persons who migrate
to an area secking employment will find it. This failure causes additionalstress on social service agencies. In-
migration into an area may result in dramatic population increases, stressing on community schools, roads, law
enforcement agencies, and other community infrastructure. Migration out of a coastal subarea (out-migration)
in response to lowered levels of OCS-related oil and gas activity could jeopardize secondary and tertiary jobs
that were created during periods of increased population, stressing social service agencies. Community
infrastructure created in response to a larger population could become a redundant expense as a result of out-
migration. An analysis of historical trends indicates that population impacts of greater than 1 percent involve
positive net migration into a given area. Table IV-28 indicates that population impacts are not expected to
exceed this figure under the Base Case. Therefore, it is expected that the proposed action will not produce
in-migration into the coastal subareas of the Gulf of Mexico. The proposed action will result in the need for
approximately 58,495 person-years of total employment throughout its 35-year life. These jobs are expected
to be filled by unemployed, underemployed, and newly employed persons already living in the area. By
providing these jobs, the proposed action will reduce the amount of out-migration comparative to that which
might occur without the proposal.

The relatively high wages paid to OCS-related oil and gas industry personnel could result in an increase
in population from in-migration and a concomitant increase in the local cost of living. Impacts to social services
could come from the need for assistance of those living on fixed incomes, as well as those unemployed as a
result of the decline of businesses unable to operate in an environment of high wage scale. Impacts to
community infrastructure could come from the defection of community workers from infrastructure-related
activities to higher paying jobs in the oil and gas industry. The employment needs of the proposed action are
not expected to exceed the labor capacity of the Gulf coastal subareas. As mentioned above, an analysis of
historical trends indicates that in-migration should not be expected as a result of the proposed action. In
addition, jobs created by the proposal would likely reduce the amount of migration out of the coastal subareas
when compared to scenarios without the proposal. It is expected that employees leaving public service and
infrastructure-based jobs could be replaced by the existing labor pool and area residents entering the job
market. Revenues generated by Federal, State, and local taxes from employment related to the proposed
action are expected to mitigate increased needs for public services generated by the proposed action.
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Summary

Impacts to public services and infrastructure would be related to dramatic, short-term population increases
or decreases, which are not projected as a result of the proposed action. Specific impact-producing factors
examined in this analysis include work force fluctuations, migration into or out of the coastal subareas, and the
relatively high wages made by personnel involved in the oil and gas industry. An analysis of historical trends
indicates that population impacts of greater than 1 percent involve positive net migration into a given area.
Under the Base Case, population impacts are not expected to exceed the peak year impacts of 0.25 percent.
No positive net migration into the coastal subareas of the Central and Western Gulf is expected to occur as
a result of the proposed action. It is expected that employment needs will be met by those currently employed
in the oil and gas industry as well as the unemployed and underemployed, and new employees already living
in the area. In addition, jobs created by the proposal would likely reduce the amount of migration out of the
coastal subareas when compared to scenarios without the proposal. It is expected that employees leaving
public service and infrastructure-related jobs could be replaced from the existing labor pool.

Conclusion

Population and employment impacts that result from the proposed action under the Base Case scenario
will not result in disruptions to community infrastructure and public services beyond what is anticipated by in-
place planning and development agencies.

High Case Analysis

Baseline employment projections and information relating to the model analysis used to arrive at these
projections are presented in Section IV.D.l.a.(12)(a). This information is incorporated by reference.
Unexpected events (such as the 1973 Arab Oil Embargo) may influence oil and gas activity within the Gulf of
Mexico Region. These events cannot be projected and cannot be presumed for this analysis.

Approximately 101,119 person-years of employment (direct, indirect, and induced) are required to sustain
the proposed action in the High Case throughoutits 35-year life (Table IV-29). Less than 2 percent of total
employment in support of the High Case is expected to affect the Western Gulf coastal subareas (Subarea W-
2). The remaining employment is expected to lie within coastal Subarcas C-1 (23%), C-2 (43%), C-3 (28%),
and C4 (4%). In the peak year of 1999, approximately 4,374 person-years of total employment are required
to support the High Case. The greatest amount of this employment is expected to lic within Subarea C-2. A
comparison between the expected population and employment impacts for the coastal subareas as a result of
the High Case and the expected population and employment without the proposal may be seen in Table IV-30.
The greatest impact to employment is expected to occur in coastal Subareas C-1 and C-2 with peak-year impact
estimates in 1999 of 0.38 and 0.37 percent, respectivély.

A major impact of OCS-generated activities, new population associated with increased service demands,
will be significantly mitigated by planning and other measures undertaken at the Federal, State, regional, and
local levels. All of the potential onshore development areas either have or participate in local and/or regional
planning programs, which have objectives that include orderly and efficient growth management that minimizes
fiscal, social, and environmental impacts. This analysis assumes that future Federal, State, and local
management efforts will be effective at avoiding or mitigating many potential adverse effects on the quality of
public services and infrastructure, effects that might occur as a result of the kinds of planned, long-term
economic growth and development anticipated by the local and regional planning community.

Short-term fluctuations in the work force as a result of changing levels of OCS-related oil and gas activity
could impact social services and community infrastructure in several ways. Large, short-term layoffs of oil and
gas industry personnel could stress the abilities (both in terms of work load and available funding) of public
and private agencies whose mission is to aid persons with severe financial difficulties. The need for public or
private assistance could force the diversion of funds needed for the maintenance of community infrastructure,
such as schools and roads. Large, short-term increases in the work force could result in net positive migration
and cause a scarcity of housing, a shortage of municipal personnel (i.e., policemen, firemen, engineers, etc.),
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and an increase in the cost of living. A comparison with Table IV-30 reveals that there are no significant
differences in population and employment between the proposed action and the levels expected without the
proposal in coastal Subareas W-1 and W-2. None of the CPA coastal subareas is expected 1o experience
population impacts greater than 0.40 percent (1999-peak year) as a result of the High Case. It is expected that
employment related to the High Case will not require importation of labor and that the existing labor pool will
be adequate to supply labor needs. The proposal under the High Case is expected to provide jobs for the
unemployed and the underemployed, and new employees already living in the area. Excess labor capacity of
the coastal subareas is expected to provide sufficient human resources to maintain adequate levels of public
services and infrastructure (Section IV.D.1.a.(12)(a)).

Migration into a coastal subarea (in-migration) as a response to increased levels of OCS-related oil and
gas activity could result in increased stress on both public and private agencies in assisting newly relocated
persons and in providing basic services to an expanding population. In addition, not all persons who migrate
to an area seeking employment will find it, causing additional stress on social service agencies. In-migration
may result in dramatic increases in population, producing stress on community schools, roads, law enforcement
agencies, and other community infrastructure. Migration out of a coastal subarea (out-migration) in response
to lowered levels of OCS-related oil and gas activity could jeopardize secondary and tertiary jobs that were
created during periods of increased population, stressing social service agencies. Community infrastructure
created in response to a larger population could become a redundant expense as a result of out-migration.
An analysis of historical trends indicates that population impacts of greater than 1 percent involve positive net
migration into a given area. Table 1V-30 indicates that population impacis are not expected to exceed this
figure under the High Case. It is therefore expected that the proposal under the High Case will not produce
in-migration into the coastal subareas of the Gulf of Mexico. The High Case will result in the need for
approximately 101,119 person-years of total employment throughout the 35-year life of the proposed action.
These jobs are expected to be filled by the unemployed and the underemployed, and newly employed persons
already living in the area. By providing these jobs, the High Case will reduce the amount of out-migration
compared to that which might occur without the proposal.

The relatively high wages paid to OCS-related oil and gas industry personnel could result in a population
increase from in-migration and a concomitant increase in the local cost of living. Impacts to social services
could come from the need for assistance of those living on fixed incomes, as well as those unemployed as a
result of the decline of businesses unable to operate in an environment of high wage scale. Impacts to
community infrastructure could come from the defection of community workers from infrastructure-related
activities to higher paying jobs in the oil and gas industry. The employment needs of the High Case are not
expected to exceed the labor capacity of the Gulf coastal subareas. As mentioned above, an analysis of
historical trends indicates that in-migration should not be expected as a result of the High Case. In addition,
jobs created by the proposal would likely reduce the amount of migration out of the coastal subareas when
compared to scenarios without the proposal. It is expected that employees leaving public service and
infrastructure-based jobs could be replaced by the existing labor pool and area residents entering the job
market. Revenues generated by Federal, State, and local taxes from employment related to the High Case are
expected to mitigate any increased needs for public services generated by the proposal.

Impacts to public services and infrastructure would be related to dramatic short-term population increases
or decreases, which are not projected as a result of the proposed action. Specific impact-producing factors
examined in this analysis include work force fluctuations, migration into or out of the coastal subareas, and the
relatively high wages made by personnel involved in the oil and gas industry. An analysis of historical trends
indicates that population impacts of greater than 1 percent involve positive net migration into a given area.
Under the High Case, population impacts are not expected to exceed the peak-year impacts of 0.40 percent.
No positive net migration into the coastal subareas of the Central and Western Gulf is expected to occur as
a result of the proposal. It is expected that employment needs will be met by those currently employed in the
oil and gas industry as well as the unemployed and the underemployed, and new employees already living in
the area. In addition, jobs created by the proposal would likely reduce the amount of migration out of the
coastal subareas when compared with scenarios without the proposal. It is expected that employees leaving
public service and infrastructure-related jobs could be replaced from the existing labor pool.
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Conclusion

Population and employment impacts that result from the proposed action under the High Case scenario
will not result in disruptions to community infrastructure and public services beyond what is anticipated by in-
place planning and development agencies.

(c) Social Patterns

This impact analysis includes the coastal parishes and counties of the Central and Western Gulf of Mexico
(Section II1.C.2.(a)). Social patterns, as used in this analysis, include traditional occupations, folkways, social
structure, language, family life, and other forms of cultural adaptation to the natural and human environment,
It should be noted that impacts unrelated to OCS oil and gas activity (such as technological improvements in
communications and transportation) have caused, and will continue to cause, changes within the analysis area.
However, the present analysis will consider only the effects of OCS-related oil and gas activity on the social
patterns of the Central and Western Gulf coastal subareas.

Sections providing supportive material for this analysis include Sections III.C.3. (description of
socioeconomicissues), IV.A.2, (offshore infrastructure),IV.C.1, and IV.C.3. (oil spills), IV.D.1.a.(1)(b) (impacts
on sensitive coastal environments), IV.D.1.a.(9) (impacts on commercial fisheries), IV.D.1.a.(12)(a) (impacts
on population, labor, and employment), and IV.D.1.2.(12)(b) (impacts on public services and infrastructure).

For the purpose of this analysis, OCS-related impact-producing factors to social patterns will include work
force fluctuations, net migration (both in-migration and out-migration), work scheduling, displacement from
traditional occupations, and relative income. Many of these impact-producing factors result in or derive from
population growth. Adverse effects to social patterns could arise if disruption of social patterns occurred and
resulted in changes in traditional occupations, disruption in the viability of extant subcultures, and detrimental
effects on family life. As mentioned in Section II1.C.2.c., it may be argued that employment in the oil and gas
industry could be perceived as a traditional occupation; however, for the purpose of this analysis, employment
in OCS-related oil and gas activity will not be considered a traditional occupation.

Base Case Analysis

Baseline employment projections and information relating to the model analysis used to arrive at these
projections are presented in Section IV.D.1.a.(12)(a). This information is incorporated by reference.
Unexpected events (such as the 1973 Arab Oil Embargo) may influence oil and gas activity on the OCS within
the Gulf of Mexico Region. These events cannot be projected and cannot be presumed for this analysis.

The proposed action will result in approximately 58,500 person-ycars of employment (dircet, indirect, and
induced) throughoutits 35-year life (Table IV-27). Less than 2 percent of total employment in support of the
proposed action is expected to affect the Western Gulf coastal subareas (Subarea W-2). The remaining
employment is expected to lie within coastal Subareas C-1 (25%), C-2 (42%), C-3 (27%), and C-4 (4%). In
the peak year of 1999, approximately 2,768 person-years of total employment are required to support the
proposed action. The greatest amount is expected to lie within Subarea C-2. A comparison between the
expected population and employment impacts for the coastal subareas as a result of the proposed action and
the expected population and employment without the proposal is shown in Figure IV-10 and in Table IV-30.
The greatest impact to employment is expected to occur in coastal Subareas C-1 and C-2, with peak-year
impact estimates in 1999 of 0.24 and 0.23 percent, respectively.

Short-term fluctuations in the work force as a result of changing levels of activities could affect social
patterns in several ways. Large amounts of short-term layoffs in oil and gas industry personnel could result
in large numbers of persons returning to traditional ways of employment (i.c., fishing, trapping, farming, etc.),
stressing the various resources that would be exploited. A large increase in the hiring of oil and gas industry
personnel could attract persons engaged in traditional occupations, leaving fewer persons in them in the coastal
subareas and, perhaps, resulting in the loss of traditional knowledge associated with these occupations.
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The potential effects of work force fluctuations on extant subcultures in the coastal subareas are expected
to be greatest when large changes in OCS-related activity result in net positive or negative migration. The
quality of family life, in pertinent individual cases, could be adversely affected from the decrease of family
income and loss of security resulting from layoffs in the OCS oil and gas industry. The expected impacts on
family life, in pertinent individual cases, from increased hiring in the OCS-related oil and gas industry would
be decreased monetary stress and an increased financial security. Problems related to work scheduling may
arise and are discussed below. As mentioned above, employment impacts under the proposed action are not
expected to exceed 0.24 percent in the peak year of 1999. Projected employment associated with the proposed
action is expected to come from those already employed in OCS-related activities and from the unemployed
and underemployed, and new employees already living in the coastal subareas. It is expected that the proposed
action will not result in large increases or decreases in OCS-related employment within the Central and
Western Gulf coastal subareas.

Both in-migration and out-migration could adversely effect social patterns in the Central and Western Gulf
coastal subarcas. Expected adverse effects of in-migration include the loss of cultural homogeneity, the loss
of community cohesion, and changes in the quality of life with possible associated stresses to social patterns.
Expected adverse effects of out-migration include stress placed on family life by the departure of extended
family members; the departure of persons who are engaged, part-time, in traditional occupations; and impacts
to community cohesion by the departure of long-time residents. Projected population impacts in the Central
and Western Gulf coastal subareas are not expected to exceed 0.25 percent (1999-peak year). An analysis of
historical trends indicates that only population impacts greater than 1 percent typically involve positive net
migration into a given area. None of the coastal subareas is projected to experience population impacts greater
than 1 percent as a result of the proposed action. Employment in support of the proposed action is expected
to come from those currently employed in OCS-related oil and gas activities as well as the unemployed and
underemployed, and new employees already living in the area. It is assumed that employment as a result of
the proposal will decrease the amount of out-migration compared to that which would occur without the
proposal.

Distance to site and type of transportation needed for personnelin OCS-related oil and gas activities results
in the normal work schedule occurring as a large block of time on duty (or at site) followed by a large block
of time off duty. The schedules may range from 7 days on followed by 7 days off to a 30 day-on/30-day off
schedule. It has been argued that this type of schedule has allowed for the participation in, and continuance
of, traditional occupations (Hallowell, 1979; Laska, personal comm., 1991). It is expected that stress will be
placed on family life in response to the regular absences of a parent (usually the father). In some cases, it is
expected that adaptation to changing family roles will occur. In other cases, however, it is expected that
adaptation will not occur and that deleterious impacts to family life, in pertinent individual cases, will occur.
In the peak-year of 1999, approximately 2,768 person-years of total employment are required to support the
proposed action. Many of those employed will be working in secondary and tertiary jobs and will notencounter
the extended work schedule mentioned above. Impacts to family life are expected to be serious in some
individual cases.

Displacement from traditional occupations could originate from destruction of a resource base, space-use
conflict, and voluntary shifts from traditional occupations to employment in OCS-related activities. Adverse
effects resulting from displacement from traditional occupations could include a diminishment in the number
of participants in traditional occupations, the loss of traditionalknowledge and cultural heritage, and deleterious
impacts to family life. Space-use conflicts have been discussed in Section 1V.D.1.a.(9). The existence of the
Fisherman’s Contingency Fund mitigates, to some extent, space-use conflicts associated with commercial fishing.
A total of 239 claims was filed in 1990 and $212,453.24 were paid to persons attributing damage to OCS-related
debris. According to Sections IV.D.1.a.(1)(b) and IV.D.2.a.(1)(b), the proposed action is expected to have a
very low impact on coastal wetlands in both the CPA and WPA. It is therefore assumed that very little
displacement from traditional occupations will occur as a result of OCS-related destruction of wetlands. As
mentioned above, the extended work schedule associated with many OCS-related jobs may allow for continued
participation in traditional occupations. It is expected that relatively few persons will be displaced from
traditional occupations as a result of the proposed action.
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The relatively high wages paid to OCS-related oil and gas industry personnel can result in the voluntary
shift of persons engaged in traditional occupations to more lucrative positions within the oil and gas industry.
Dependency on these relatively high wages may have deleterious impacts on family life, particularly if layoffs
occur and the wage-earner cannot find work at comparable pay. It is assumed that some persons engaged in
lower-paying traditional occupations will seek employment in OCS-related oil and gas activities. Those engaged
in extended work schedules will retain the ability to participate in traditional occupations on a part-time basis.
Employment projections for the life of the proposed action indicate that peak year employment (1999) will
total approximately 2,768 persons throughout the Central and Western Gulf coastal subareas. It is expected
that employment will come from persons already working in OCS-related oil and gas activities as well as the
unemployed and underemployed, and new employees already living in the area. The relatively small amount
of employment associated with the proposed action, in comparison with total employment in the Central and
Western Gulf, lessens the potential impact of relative wages on social patterns.

Summary

Impacts to social patterns would be related to dramatic changes in population and the disruption of
environmental resources, as well as conditions inherent to OCS-related employment (i.e., work scheduling and
rate of pay). Specific impact-producing factors examined in this analysis include work force fluctuations,
migration into or out of the coastal subareas, work scheduling, displacement from traditional occupations, and
relative income. An analysis of historical trends indicates that population impacts of greater than 1 percent
typically involve positive net migration into a given area. Under the Base Case, population impacts are not
expected to exceed the peak-year impact of 0.25 percent. No positive net migration into Central and Western
Gulf coastal subareas is expected to occur as a result of the proposal. It is expected that employment will
occur from those currently employed in the oil and gas industry, as well as the unemployed and underemployed,
and new employees already living in the arca. It is expected that jobs created by the proposal would likely
reduce the amount of out-migration when compared to scenarios without the proposal and that minor
displacement from traditional occupations will occur as a result of the proposed action. This displacement will
be mitigated, t0 some extent, by the extended work schedule associated with OCS-related employment.
However, the extended work schedule is expected to have some deleterious effects on family life in some
individualcases. Impacts caused by the displacement of traditional occupations and relative wages are expected
to occur to a minimal extent.

Conclusion

It is expected that no net migration will occur as a result of the proposed action. Deleterious impacts to
social patterns are expected to occur in some individual cases as a result of extended work schedules,
displacement from traditional occupations, and relative wages.

High Case Analysis

Baseline employment projections and information relating to the model analysis used to arrive at these
projections are presented in Section IV.D.la.(12)(a). This information is incorporated by reference.
Unexpected events (such as the 1973 Arab Oil Embargo) may influence oil and gas activity on the OCS within
the Gulf of Mexico Region. These events cannot be projected and cannot be presumed for in this analysis.

Approximately 101,100 person-years of employment (direct, indirect, and induced) are required to sustain
the proposed action in the High Case throughout its 35-year life (Table IV-29). Less than 2 percent of total
employment in support of the proposed action is expected to affect the Western Gulf coastal subareas (Subarea
W-2). The remaining employment is expected to lie within coastal Subareas C-1 (23%), C-2 (43%), C-3 (28%),
and C-4 (4%). In the peak year of 1999, approximately 4,374 person-years of total employment are required
to support the High Case. The greatest amount of this employment is expected to lic within Subarea C-2. A
comparison between the expected population and employment impacts for the coastal subareas as a result of
the High Case and the expected population and employment without the proposal is shown in Table IV-30.
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The greatest impact on employment is expected to occur in coastal Subareas C-1 and C-2, with peak-year
impact estimates in 1999 of 0.38 and 0.37 percent, respectively.

Short-term fluctuations in the work force as a result of changing levels of activities could affect social
patterns in scveral ways. Large amounts of short-term layoffs in oil and gas industry personnel could result
in large numbers of persons returning to traditional ways of employment (i.e., fishing, trapping, farming, etc.),
thereby stressing the various resources that would be exploited. A large increase in the hiring of oil and gas
industry personnel could attract persons engaged in traditional occupations, leaving fewer persons in them in
the coastal subareas and, perhaps, resulting in the loss of traditional knowledge associated with these
occupations.

The potential effects of work force fluctuations on extant subcultures in the coastal subareas are expected
to be greatest when large changes in OCS-related activity result in net positive or negative migration. The
quality of family life, in pertinent individual cases, could be adversely affected from the stress of decreased
family income and loss of security resulting from layoffs in the OCS oil and gas industry. The expected impact
on family life, in pertinent individual cases, from increased hiring in the OCS-related oil and gas industry would
be decreased monetary stress and an increased financial security. Problems related to work scheduling may
arise and are discussed below. As mentioned above, employment impacts under the High Case are not
expected to exceed 0.38 percent in the peak year of 1999. Projected employment associated with the proposal
is expected to come from those already employed in OCS-related activities and from the unemployed and
underemployed, and new employees already living in the coastal subareas (Section IV.D.1.a.(12)(2)). It is
expected that the High Case will not result in large increases or decreases in OCS-related employment within
the Central and Western Gulf coastal subareas.

Both in-migration and out-migration could have an adverse effect on social patterns in the Central and
Western Gulf coastal subareas. Expected adverse effects of in-migration could include the loss of cultural
homogeneity, the loss of community cohesion, and changes in the quality of life with possible associated stresses
to social patterns. Expected adverse effects of out-migration could include stress placed on family life by the
departure of extended family members; the departure of persons engaged, part-time, in traditional occupations;
and impacts to community cohesion by the departure of long-time residents. Projected population impacts in
the Central and Western Guif coastal subareas are not expected to exceed 0.40 percent (1999-peak year). An
analysis of historical trends indicates that only population impacts greater than 1 percent typically involve
positive net migration into a given area. None of the coastal subareas is projected to experience population
impacts greater than 1 percent as a result of the High Case. Employment in support of the proposal is
expected to come from those currently employed in OCS-related oil and gas activities as well as the
unemployed and underemployed, and new employees already living in the area. It is assumed that employment
as a result of the proposal will decrease the amount of out-migration, compared to that which would occur
without the proposal.

Distance to the site and the type of transportation needed for personnel in OCS-related oil and gas
activities results in the normal work schedule occurring as a large block of time on duty (or at site) foliowed
by a large block of time off duty. The schedules may range from 7 days on followed by 7 days off to a 30 day-
on/30 day-off schedule. It has been argued that this type of schedule has allowed for the participation in, and
continuance of, traditional occupations (Hallowell, 1979; Laska, personal comm., 1991), thereby assisting in the
maintenance of cultural viability. It is expected that stress will be placed on family life in response to the
regular absences of a parent (usually the father). In some cases, it is expected that adaptation to changing
family roles will occur. In other cases, it is expected that adaptation will not occur and that deleterious impacts
to family life, in pertinent individual cases, will occur. In the peak year of 1999, approximately 4,374 person-
years of total employment are required to support the proposed action. Many of those employed will be
working in secondary and tertiary jobs and will not encounter the extended work schedule mentioned above.
Of those persons employed in OCS-related oil and gas activity and working the extended schedule, it is
expected that some families will not adapt to these conditions and that deleterious impacts to family life will
occur.

Displacement from traditional occupations could originate from destruction of a resource base, space-use
conflict, and voluntary shifts from traditional occupations to employment in OCS-related activities. Adverse
effects resulting from displacement from traditional occupations could include a diminishment in the number
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of participants in traditional occupations, the loss of traditional knowledge and cultural heritage, and deleterious
impacts to family life as a result of the displacement. Space-use conflicts have been discussed in Section
IV.D.1.a.(9). The existence of the Fisherman’s Contingency Fund mitigates, to some extent, space-use conflicts
associated with commercial fishing. A total of 239 claims was filed in 1990 and $212,453.24 were paid to
persons attributing damage to OCS-related debris. According to Sections IV.D.1.a.(1)(b) and IV.D.2.a.(1)(b),
the High Case is expected to have a very low impact on coastal wetlands in both the CPA and WPA. Tt is
therefore assumed that very little displacement from traditional occupations will occur as a result of OCS-
related destruction of wetlands. As mentioned above, the extended work schedule associated with many OCS-
related jobs may allow for continued participation in traditional occupations. It is expected that relatively few
persons will be displaced from traditional occupations as a result of the High Case.

The relatively high wages paid to OCS-related oil and gas industry personnel can result in the voluntary
shift of persons engaged in traditional occupations to more lucrative positions within the oil and gas industry.
Dependency on these relatively high wages may have deleterious impact on family life, particularly if layoffs
occur and the wage-carner cannot find work at comparable pay. It is assumed that some persons engaged in
lower-paying traditional occupations will seck employment in OCS-related oil and gas activities. Those engaged
in extended work schedules will retain the ability to participate in traditional occupations on a part-time basis.
Employment projections for the life of the proposed action under the High Case indicate that peak-year
employment (1999) will total approximately 4,374 persons throughout the Central and Western Gulf coastal
subareas. It is expected that employment will come from persons already working in OCS-related oil and gas
activities as well as the unemployed and underemployed, and new employees already living in the area. The
relatively small amount of employment associated with the High Case, in comparison with total employment
in the Central and Western Gulf, lessens the impact of relatively high wages paid to OCS-related oil and gas
industry personnel on social patterns. ,

Impacts on social patterns would be related to dramatic changes in population and the disruption of
environmental resources, as well as conditions inherent to OCS-related employment (i.e., work scheduling and
rate of pay). Specific impact-producing factors examined in this analysis include work force fluctuations,
migration into or out of the coastal subareas, work scheduling, displacement from traditional occupations, and
relative income. An analysis of historical trends indicates that population impacts of greater than 1 percent
typically involve positive net migration into a given area. Population impacts under the High Case are not
expected to exceed the peak-year impact of 0.40 percent. No positive net migration into the Central and
Western Gulf coastal subareas is expected to occur as a result of the proposal. It is expected that employment
will occur from those currently employed in the oil and gas industry, as well as the unemployed and
underemployed, and new employees already living in the area. It is expected that jobs created by the proposal
would likely reduce the amount of out-migration when compared to scenarios without the proposal. It is
expected that minor displacement from traditional occupations will occur as a result of the proposed action.
This displacement will be mitigated, to some extent, by the extended work schedule associated with OCS-
related employment. However, the extended work schedule is expected to have some deleterious effects on
family life in some individual cases. Impacts caused by the displacement of traditional occupations and relative
wages are expected to occur to a minimal extent.

Conclusion

It is expected that no net migration will occur as a result of the High Case scenario. Deleterious impacts
on social patterns are expected 10 occur in some individual cases as a result of extended work schedules,
displacement from traditional occupations, and relative wages.

b. Alternative B - The Proposed Action Excluding the Blocks Near Biologically Sensitive
Topographic Features

Alternative B would offer approximately 5,194 unleased blocks in the CPA for leasing; it differs from
Alternative A (the proposed action) only by not offering the 62 unleased blocks of the 167 total blocks that
are possibly affected by the proposed Topographic Features Stipulation (Section ILA.1.c.(1)). All the
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assumptions and estimates are the same as in the Base Case of Alternative A. Details are presented in
Sections I.A. and IL.A.2,

The analyses of impacts are based on the Base Case scenario of Alternative A. These scenarios were
formulated to provide sets of assumptions and estimates on the amounts, locations, and timing for ocCs
exploration, development, and production operations and facilities, both offshore and onshore. These are
estimates only and not predictions of what will happen as a result of holding this proposed sale. A detailed
discussion of the development scenarios and major, related impact-producing factors is included in Sections
IV.A and B.

It should be emphasized that the analyses of impacts to the various resources under Alternative B are very
similar to those for Alternative A. The reader should refer to the appropriate discussions under Alternative
A for additional and more detailed information regarding impact-producing factors and their expected effects
on the various resources.

To facilitate the analysis, the Federal offshore area is divided into subareas. The CPA comprises four
subareas (C-1, C-2, C-3, and C4), and the coastal region is divided into four coastal subareas (C-1, C-2, C-3,
and C-4). These subareas are delineated on Figure IV-1.

(1) Impacts on Sensitive Coastal Environments
(a) Coastal Barrier Beaches

The activities that could affect barrier beaches under Alternative B include oil spills, pipeline
emplacements, dredging of new navigation channels, deepening of existing channels, maintenance dredging and
vessel usage of existing navigation channels, and the construction of onshore facilities on barrier features.

As in the Base Case, there is a less than a 1 percent chance of occurrence and contact from a spill greater
than or equal to 1,000 bbl. Because of this very low probability, no contact from a spill greater than or equal
to 1,000 bbl is assumed to occur. No spills greater than 50 and less than or equal to 1,000 bbl are assumed
to contact barrier features. One or two spills greater than 1 and less than or equal to 50 bbl will occur inshore
and contact the landward side of barrier beaches. These spills will contact about 2 km of coast, and will be
cleaned without the removal of sand. No oil will contact sand dune areas. The barrier features will not be
affected by contact from these spills.

No pipeline landfalls, navigation channels, or new infrastructure construction projects are expected as a
result of Alternative B. Some maintenance dredging of existing channels will occur under Alternative B. Only
a small percentage of the usage of these channels, however, can be attributed to OCS support activities under
Alternative B. Consequently, although maintenance dredging of channels that cut across barrier landforms
could result in some localized beach erosion downdrift from the mouth of the channel, only a small percentage
of these impacts can be attributed to OCS activities. One navigation channel is expected to be deepened to
provide access for deeper draft service vessels used for deepwater operations. Dredged material from this
project will be disposed of in the coastal littoral zone to enhance coastal stabilization.

Conclusion

Alternative B is not expected to result in permanent alterations of barrier beach configurations, except in
localized areas downdrift from navigation channels that have been dredged and deepened. The contribution
to this localized crosion is expected to be less than 1 percent.

(b) Wetlands

The activities that could affect wetlands under Alternative B include oil spills, pipeline emplacements,
dredging of new navigation channels, maintenance dredging and vessel usage of existing navigation channels,
and the construction of onshore facilities on barrier features. The impacts expected from Alternative B do not
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greatly differ from those associated with OCS development under the Base Case scenario because the deleted
offshore blocks are located at a distance from coastal wetland habitats.

As in the Base Case, there is a less than 1 percent chance of occurrence and contact from a spill greater
than or equal to 1,000 bbl. Because of this low probability, it is assumed that no contact from a spill of 1,000
bblor greater will occur. No spills greater than 50 and less than or equal to 1,000 bbl are assumed to contact
wetlands. Several spills greater than 1 and less than or equal to S0 bbl will occur from both offshore and
inshore sources and contact the coast. In Louisiana, where most CPA oil and gas activity occurs, several spills
greater than 1 and less than or equal to 50 bbl could result in short-term (up to four years) dieback effects on
10-15 ha of wetlands and the permanent conversion of 2 ha of wetlands into open water and mudflats over the
35-year life of the proposed action.

Produced waters transported to shore will be either reinjected or disposed of in offshore state waters or
the Mississippi River and its passes. No impacts to wetlands under these conditions are anticipated, based on
an analysis of the results of field and remote sensing investigations in coastal Louisiana (Boesch and Rabalais,
1989b). '

No pipeline landfalls, navigation channels, or new infrastructure construction projects are expected as a
result of Alternative B. Although no new waste sites will be constructed for OCS-generated waste disposal,
seepage from existing sites could affect nearby wetlands. Some maintenance dredging of existing channels will
occur under Alternative B. Only a small percentage of the usage of these channels, however, an be attributed
to OCS support activities under Alternative B. Consequently,although maintenance dredging of channels that
cut through wetlands could result in burial of wetlands with dredge spoil and the reinforcement of secondary
impacts associated with canal-induced hydrologic changes, only a small percentage of these impacts can be
attributed to OCS activities. The deepening of one navigation channel for deeper draft service vessels is
projected under Alternative B. This analysis assumes that the dredged material will be disposed of to enhance
wetland growth and create new wetlands. The creation of several hectares of new wetlands is anticipated as
a result of channel deepening. Alternative B will result in a reduction in resource development, compared with
the Base Case scenario. The amount of vessel traffic required under Alternative B for supply vessels, barges,
and shuttle tankers will be less than or equal to that required under the Base Case. Up to several hectares
of wetlands along channel banks could be eroded by waves generated by vessel traffic associated with
Alternative B.

Conclusion

Alternative B is expected to result in dieback and mortality of 10-15 ha of wetlands vegetation as a result
of contacts from onshore oil spills. All but 2 ha of these wetlands will recover within 10 years; the remaining
2 ha will be converted to open water. About 5.5 ha of wetlands are projected to be eroded along channel
margins as a result of OCS vesscl wake erosion, and 3.5 ha of wetlands are projected to be created as a result
of beneficial disposal of dredged material from channel deepening projects.

(2) Impacts on Sensitive Offshore Resources
(a) Live Bottoms (Pinnacle Trend)

The live bottoms of the pinnacle trend region are located in the northeastern portion of the Central Gulf
and adjacent areas of the Eastern Gulf between 73- and 101-m (240- and 330-ft) water depth in the Main Pass
and Viosca Knoll lease areas. The pinnacles are scattered in this area and include recently documented live-
bottom areas that may be sensitive to oil and gas activities. Leases in past sales have contained a live-bottom
stipulation for protection of such areas, and a proposed stipulation is presented in Section ILLA.1.c.(2) as a
possible mitigating measure for leases resulting from the proposed action.

A number of OCS-related factors may cause adverse impacts to the pinnacle trend communities and
features. Damage caused by oil spills (which have the potential to foul benthic communities and cause the
death or disruption of organisms), blowouts (which have the potentia! of resuspending considerable amounts
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of sediment and releasing hydrocarbonsinto the water column), anchoring (which may damage lush biological
communitics or the structure of the pinnacles themselves), structure emplacement (which will crush the
organisms directly beneath the legs or mat used to support the structure) and removal (which can suspend
sediments throughoutthe water column to the surface), drilling discharges (that can smother organisms through
deposition of sediments), and pipeline emplacement (through burial and disruption of the benthos) can cause
the immediate death of numerous organisms or the alteration of sediments to the point that recolonization of
the affected areas may be delayed or impossible.

Estimates presented in Table IV-2 project the level of impact-producing factors that may resuit from the
proposed action. Approximately 1,430,000 bbl of drilling muds and 344,000 bbl of drill cuttings will be
discharged from 290 exploration or delineation and production wells over the 35-year life of the proposed
action in offshore Subarea C-3. Approximately 80 km of pipeline will be installed to transport production from
the eight platforms projected to be emplaced.

Activities resulting from the proposed action are not expected to have a high level of impact on the
pinnacle trend environment, because the activities for this analysis are restrained by the implementation of the
proposed Live Bottom Stipulation. The impact to the pinnacle trend area as a whole is expected to be slight
because no community-wide impacts are expected. The implementation of the proposed Live Bottom
Stipulation would preclude the occurrence of the most potentially damaging of these activities associated with
mechanical damages. Impacts are expected to be infrequent because of the limited operations in the vicinity
of the pinnacles and the small size of many of the features. Potential impact levels from oil spills greater than
or equal to 1,000 bbl, blowouts, pipeline emplacement, muds and cuttings discharges, and structure removals
are very low because the analysis includes the proposed Live Bottom Stipulation. The frequency of impacts
10 the pinnacles is low, and the severity is judged to be slight because of the widespread nature of the features.

Conclusion

The impact of Alternative B on the pinnacle trend region in the Gulf of Mexico is expected to be such that
any changes in the regional physical integrity, species diversity, or biological productivity of the pinnacle trend
region would recover to pre-impact conditions in less than 2 years, more probably on the order of 2-4 months.

(b) Deep-water Benthic Communities

The sources and severity of impacts associated with this alternative are those sale-related activities
discussed for the Base Case. As noted in Section IV.D.1.a.(2)(b) for the Base Case, the impact-producing
factors threatening these communities result from those activities that would physically disturb the bottom, such
as the routine operations of anchoring, drilling, and pipeline installation, and the infrequent seafloor blowout
accident. A more detailed examination of this potential impact-producing factor is presented in that section.

As noted in Section IV.D.1.a.(2)(b) above, high-density chemosynthetic communities are found only in
water depths greater than 400 m (1,312 ft). Thus, they will not be found in Subarea C-1; they will be found
only in the southeast third of Subarea C-2 and the southern two-thirds of C-3; they may be found throughout
C-4. Thus, these communities will not be exposed to the full level of the projected impact-producing factors
of Table IV-2. None of the excluded blocks are in areas in which chemosynthetic communities may be
expected, because the excluded blocks are in much shallower water near the topographic features.

The majority of these deep-water communities are of low density and are widespread throughoutthe deep-
water areas of the Gulf, and disturbance to a small area would not result in a major impact to the ecosystem.
For purposes of this analysis, the frequency of such impact is expected to be once every six months to two
years, and the severity of such an impact is judged to result in few losses of ecological elements with no
alteration of general relationships.

High-density communities are largely protected by the provisions of NTL 88-11. For purposes of this
analysis, the frequency of some small percentage of impact is expected 10 be once every six months to two
years, but the severity of such an impact is such that there may be some loss of ecological elements and/or
some alteration of general relationships.
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Conclusion

Aternative B is expected 10 cause little damage to the physical integrity, species diversity, or biological
productivity of either the widespread, low-diversity chemosynthetic communities or the rare, widely scattered,
high-density Bush-Hill type chemosynthetic communities. Recovery from any damage is expected to take less
than 2 years.

(c) Topographic Features

The sources and severity of impacts associated with this alternative are those sale-related activities
discussed for the Base Case. As noted in Section 1V.D.1.a.(2)(c) for the Base Case, the potential impact-
producing factors to the topographic features of the Central Gulf are anchoring and structure emplacement,
effluent discharge, blowouts, oil spills, and structure removal. A more detailed examination of these potential
impact-producing factors is presented in that section.

Fifteen of the 16 topographic features of the CPA are located in Subarea C-2; 1 is in C-3 (in both cases
they occupy a very small portion of the entire area). Thus, these communities will not be exposed to the full
level of the projected impact-producing factors of Table IV-2. This alternative differs from Alternative A by
excluding the 61 unleased blocks near the topographic features in C-2 and the 1 unleased block near the bank
in C-3. (These excluded blocks are the blocks that would be subject to the proposed Topographic Features
Stipulation under Alternative A. It should be noted that 105 of the total of 167 blocks subject to the proposed
stipulation are currently leased.) The amounts of wastes discharged in the vicinity of a bank will be some very
small fraction of those shown in Table IV-2.

Of the potential impact-producing factors to the topographic features, anchoring, structure emplacement,
and structure removal will be eliminated by the adoption of this alternative. Effluent discharge and blowouts
will not be a threat because blocks near enough to the banks for these events to have an impact on the biota
of the banks will have been excluded from leasing. Thus, the only impact-producing factor remaining, from
operations in blocks included in this alternative (i.e., those blocks not excluded by this alternative), is an oil
spill.

There is an estimated 16 percent chance of an oil spill greater than or equal to 1,000 bbl occurring in the
Central Gulf as a result of this alternative (it will be the same as the Base Case of Alternative A) (Table IV-
19). Tt is assumed that 21 spills of greater than 1 and less than or equal to 50 bbl will occur each year and that
1 spill of greater than 50 and less than 1,000 bbland 1 spill of 6,500 bbl is assumed to occur during the 35-year
life of the proposed action (Section IV.C.1.). In addition, it is assumed there will be 4 spills of diesel oil and
other pollutants, the average size of which will be only 34 bbl (Table IV-2). In the Central Gulf, Sonnier Bank
crests the shallowest at 18 m. Therefore, a surface oil spill would likely have no impact on the biota of Sonnier
Bank or the other topographic features because any oil that might be driven to 18 m or deeper would be well
below the concentrations needed to cause an impact. However, spills resulting from this proposal are assumed
to be subsurface; such spills are likely to rise to the surface, and any oil remaining at depth will be swept clear
of the banks by currents moving around the banks (Rezak et al., 1983). A seafloor oil spill would have to come
into contact with a biologically sensitive feature to have an impact. The fact that the topographic features are
widely dispersed in the Central Gulf, combined with the probable random nature of spill locations, would serve
to limit the extent of damage from any given spill to only one of the sensitive areas. The currents that move
around the banks will steer any spilled oil around the banks rather than directly upon them, lessening the
severity of impacts.

Conclusion
Alternative B is expected to cause little to no damage 10 the physical integrity, species diversity, or

biological productivity of the habitats of the topographic features of the Gulf of Mexico. Small areas of 5-10
m? would be impacted, and recovery from this damage to pre-impact conditions is expected to take less than
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2 years, probably on the order of 2-4 weeks. Selection of Alternative B would preclude oil and gas operations
in the unleased blocks affected by the proposed Topographic Features Stipulation.

(3) Impacts on Water Quality

All existing onshore infrastructure and associated coastal activities occurring in support of the proposed
action will contribute to the degradation of regional coastal and nearshore water quality to a minor extent
because each provides a low measure of continuous contamination and because discharge locations are
widespread. The effect of chronic contamination on the Gulf's coastal waters due to the proposed action is
considered negligible, with water characteristics rapidly returning to background levels. The OCS-related vessel
traffic is likely to impact water quality through routine releases of bilge and ballast waters, chronic fuel and tank
spills, trash, and low-level releases of the contaminants in antifouling paints. Given the small concentrations
of the releases anticipated, and their continuous and widespread nature, it is expected that there will be some
localized, short-term change (up to several weeks) in water quality characteristics from background levels,
depending on the length of the affected channel, flushing rates, and other factors. The OCS produced-water
discharges are not assumed to degrade coastal and nearshore waters because of the new State regulations
phasing out the discharge of these waters into Louisiana’s State waters. The improper storage and disposal
of oil-field wastes and NORM-contaminated oil-ficld equipment would adversely impact surface and ground
waters in proximity to disposal facilities, cleaning sites, and scrap yards. Surface and groundwater in proximity
to improperly designed and maintained disposal sites and facilities could be adversely impacted with elevated
concentrations of arsenic, chromium, zinc, cadmium, mercury, lead, barium, penta-chloropheno}, naphthalene,
benzene, toluene, and radium.

Immediate effects would be brought about by increased drilling, construction, and pipelaying activities,
causing an increase in water column turbidities (lasting for several hours for mud discharges to several weeks
for pipelaying and dredging activities) to the affected offshore waters. The magnitude and extent of turbidity
increases would depend on the hydrographic parameters of the area, nature and duration of the activity, and
bottom-material size and composition. Offshore Subarea C-1 would receive the greatest portion of program-
related pipeline burial activities, whereas offshore Subareas C-2 and C-3 would receive the largest amounts of
program-related operational discharges. Because of the continuous nature of oil and gas activities in the
northwestern and north-central Gulf of Mexico, discharges of drilling mud and cuttings and produced water
are judged to be of nearly continuous frequency throughout these areas. Proposed produced-water discharges
will be rapidly diluted within the immediate vicinity of the discharge source. Significant increases in water
concentrations of dissolved and particulate hydrocarbons and trace metals are not expected outside the initial
mixing zone or immediate vicinity of the discharge source. Higher concentrations of trace metals, salinity,
temperature, organic compounds, and radionuclides, and lower dissolved oxygen may be present near the
discharge source. Long-term effects to water column processes, consisting of localized increases in particulate
metal and soluble lower molecular weight hydrocarbon (e.g., benzene, toluene, and xylenes) concentrations,
may be implicated within the mixing zone of the discharge. Trace metals and hydrocarbons associated with
the discharge may be deposited within sediments near the discharge point. The proposed discharge of drilling
fluids and cuttings would rapidly disperse in marine waters. Discharge plumes will be diluted to background
levels within a period of several hours and/or within several hundred meters of the discharge source. The
accumulation of toxic trace metals and hydrocarbons in exposed shelf waters, due to periodic releases of water-
based generic muds and cuttings, is unlikely, and the long-term degradation of the water column from such
discharges is not a major concerns.

One oil spill greater than or equal to 1,000 bbl and one oil spill greater than 50 and less than 1,000 bbl
are assumed to occur, but not assumed o contact coastal and nearshore waters. An additional 31 spills greater
than 1 but less than or equal to 50 bbl are assumed from OCS sale-related activities both in the coastal zone
and offshore. Of these, fewer than 10, associated with onshore support and vessel activities, are assumed to
occur in coastal waters. Program-related spills will introduce oil into nearshore waters, creating elevated
hydrocarbon levels (up to 100+ pg/l) within affected waters. Much of the oil will be dispersed throughoutthe
water column over several days to weeks. In shallow areas, oil may become entrained in suspended particles
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and bottom sediments. Water uses would be affected for up to several weeks from proposed spills and then
only near the source of slick.

Conclusion

An identifiable change to the ambient concentration of one or more water quality parameters will be
evident up to several hundred to 1,000 m from the source and for a period lasting up to several weeks in
duration in marine and coastal waters. Chronic, low-level pollution related to the proposal will occur
throughout the 35-year life of the proposed action.

(4) Impacts on Air Quality

Alternative B will offer for lease all unleased blocks in the proposed action, excluding the 62 unleased
blocks near biologically sensitive topographic features in the CPA.

A description of CPA air quality is provided in Section II1.A.3., and descriptions of the potential impact-
producing factors are provided in Section IV.A. An analysis of the impacts of Alternative A is presented in
Section IV.D.1.2.(4).

The size of the area and the number of blocks available for lease under Alternative A is large. Because
only 62 blocks would be withheld from proposed Sale 142 if Alternative B were adopted, it is expected that
activities, infrastructure, and other factors described in that analysis will not change appreciably. The reader
may consult Table IV-2 for the number of wells and platform complexes related to Alternative A. It is
conceivable, given the small size of the changes produced by Alternative B, that the analyses described in
Alternative A will not changed.

It is assumed under the proposed action that 340 exploration and delineation wells and 250 development
wells will be drilled, and 30 platform complexes will be emplaced. The information presented below displays
emissions for each subarea during the life of the proposed action.

Total Emissions in CPA Subareas
(tons over 35-year life of the proposed action)

Pollutant [o51 Cc-2 C3 Cc4
NO, 12,979.9 10,816.6 21,633.1 19,469.8
co 1,875.5 1,562.9 3,125.8 2,813.2
SO, 169.3 1411 282.2 254.0
THC 4,046.1 3,372.1 6,744.3 6,069.8
TSP 261.1 217.6 435.2 391.7

The discussion of the meteorology and pollutant dispersion presented under Alternative A indicates that
the release of pollutants over the Gulf waters occurs relatively close to the surface (30 m) and that prevailing
atmospheric conditions will promote vertical and horizontal mixing of the plume. During night and morning
hours and in the winter, even though turbulence is available, the mixing height would be low, so that litile
dilution would occur. During the summer, the available turbulent energy and the greater mixing heights will
allow greater dispersion and dilution of pollutants. During high-wind conditions, the dispersion will be much
larger, reducing the concentrations to even lower levels. The only pollutant that may remain in large
concentrations is NOy.

More important are the potential impacts of these emissions on inshore air quality. It is reasonable to
expect that emissions reaching land will be minimal from Subareas C-2 and C-4, and the southern portions of
C-3.  Emissions from subareas close to land, C-1 and the northern portions of C-3, will be carried mostly
offshore in winter. In summer, mixing over the Gulf waters is intensive and the arriving concentrations will be
diminished. At the coastline, the effects will depend on the level of concentration of arriving pollutants. For
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NOx, however, the concentrations may not be low. Numerical modeling by MMS of pollutant transport to
inshore areas reveals that inert pollutants have very low concentrations when they reach the onshore.

Oil spills of all categories have temporal effects on offshore air quality and are limited to the immediate
vicinity of the spill.

Offloading of crude oil from surface vessels at ports is estimated to be near 4 percent of the OCS
production. The emission rates of these unintentionalemissions are small, and it is estimated that they produce
negligible effects on CPA inshore air quality. Tugboatemissions in these operations are expected to produce
negligible effects on air quality.

Suspended particulate matter is important because of its potential in degrading the visibility in national
wildlife parks or recreational parks, designated as Type I areas. Particles larger than 10 microns will have small
concentrations because they settle very fast. Particles of 10 microns or smaller remain floating in the air for
long periods, but their low concentrations generally will have little effect on the visibility of these areas. The
selection of Alternative B can diminish effects on the air quality from the above impact producing factors, but
not enough to change the impacts expected under Alternative A.

Conclusion

Emissions of pollutants into the atmosphere from activities assumed for Alternative B are expected to have
concentrations that would not change onshore air quality classifications. Increases in onshore concentrations
of air pollutants from Alternative B are estimated to be about 1 pm? (box model steady concentrations). This
concentration will have minimal impact during winter because onshore winds occur only 37 percent of the time
and maximum impacts in summer when onshore winds occur 61 percent of the time.

(5) Impacts on Coastal and Marine Mammals

(a) Marine Mammals
Nonendangered and Nonthreatened Species

This section discusses the impact of the adoption of Alternative B, which excludes biologically sensitive
offshore habitats, on nonendangered and nonthreatened cetaceans (including whales and dolphins). The level
of activity associated with the alternative is the same as the summary of infrastructure and activity described
for the Base Case in Table IV-2. The sources and severity of impacts for nonendangered and nonthreatened
species in Alternative B are the same as those discussed for the Base Case (Section IV.D.1.a.(5)). The impacts
include operational discharges, helicopter and vessel traffic, drilling operations, explosive platform removals,
seismic surveys, oil spills, and oil-spill response activities. The effects of these activities are expected to be
primarily nonlethal and the probability of an interaction is unlikely. Lethal effects are expected only from oil
spills greater than or equal to 1,000 bbl,

Conclusion

The impact of Alternative B on nonendangered and nonthreatened marine mammals is expected to result
in sublethal effects that are chronic and could result in persistent physiological or behavioral changes, as well
as some degree of avoidance of the impacted area(s).

Endangered and Threatened Species

This section discusses the impact of the adoption of Alternative B, which excludes biologically sensitive
offshore habitats, on endangered and threatened cetaceans. The level of activity associated with the alternative
is the same as the summary of infrastructure and activity described for the Base Case in Table IV-2. The
sources and severity of impacts for endangered and threatened species in Alternative B are the same as those
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discussed for the Base Case (SectionIV.D.1.a.(5)). The impacts include operational discharges, helicopter and
vessel traffic, drilling operations, explosive platform removals, seismic surveys, oil spills, and oil-spill response
activities. The effects of these activities are expected to be primarily nonlcthal and the probability of an
interaction is unlikely. Lethal effects are expected only from oil spills greater than or equal to 1,000 bbl.

Conclusion

The impact of Alternative B on endangered and threatened marine mammals is expected to result in
sublethal effects that are chronic and could result in persistent physiological or behavioral changes, as well as
some degree of avoidance of the affected area(s).

(b) Alabama, Choctawhatchee, and Perdido Key Beach Mice

This section discusses the impact of the adoption of Alternative B, which excludes biclogically sensitive
offshore habitats, on the Alabama, Choctawhatchee, and Perdido Key beach mice. The level of activity
associated with the alternative is the same as the summary of infrastructure and activity described for the Base
Case in Table IV-2. The sources and severity of impacts for beach mice in Alternative B are the same as those
discussed for the Base Case (Section1V.D.1.a.(5)). The impacts include habitat alteration and physical contact
with oil and oil-spill response activities. The effects of these activities are expected to be primarily nonlethal
and the probability of an interaction is unlikely. Lethal effects are expected only from oil spills greater than
or equal to 1,000 bbl.

Conclusion

The impact of Alternative B on the Alabama, Choctawhatchee, and Perdido Key beach mice within the
potentially affected area is expected to result in sublethal effects that seldom occur and may cause short-term
physiological or behavioral changes.

(6) Impacts on Marine Turtles

This section discusses the impact of the adoption of 